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The purpose of this report is to provide an overview of research, Intelligent Transportation
Systems (ITS) and technology transfer activities carried on throughout the lowa
Department of Transportation (DOT).

The Research and Technology Bureau (R&T Bureau) enhances lowa DOT’s ability to
deliver efficient and effective transportation services by actively promoting research,
university and industry partnerships, knowledge and technology transfer, ITS and
information technology.

Bureau responsibilities include:

1. Coordinate, manage and administer the research portion of the State Planning and
Research Program (SPR).

2. Administer work of the lowa Highway Research Board (IHRB) The IHRB program
and SPR program are coordinated to ensure a continuing effective lowa highway
research program.

3. Lead collaborative research efforts with FHWA, other states, universities and industry

through national pooled funds and the lowa Transportation Research Collaboration

Agreement.

Assist and lead department to identify, fund, manage, track and implement research.

Participate in national and emerging regional ITS programs and administer ITS

initiatives.

6. Provide leadership for research and technology initiatives within the lowa DOT .

7. Promote participation with other states in emerging research and technology such as
511 travel information system and Highway Advisory Radio/Low Powered FM.

S

Additional research, technology transfer and implementation activities are carried out in

these other divisions and offices of the Department:

e The Office of Traffic and Safety administers the lowa Traffic Safety Improvement
Program as well as the Safety Management System, a diverse partnership of lowa
highway safety practitioners in engineering, enforcement, education, and emergency
services dedicated to reducing the number and severity of crashes on lowa's roadways.

e The Office of Maintenance conducts extensive research into winter weather operations
and road weather reporting.

e The Office of Bridges and Structures administers the federally funded Innovative
Bridge Research/Construction Program.

e The Living Roadway Trust Fund awards research and demonstration grants for
integrated roadside vegetation management.






-nd Technology Bureau Programs

A. State Planning & Research Work Program (SPR)

Title 23 of the United States Code provides federal funding for state research programs by
requiring that at least a minimum of % percent of certain federal funds apportioned to a
state be used for research, development, and technology transfer (RD&T) programs. The
R&T Bureau is responsible for formulating the research portion of the annual SPR plan,
administering contracts, tracking progress, promoting pooled fund studies, and tracking
implementation. The research portion of lowa’s SPR program has continued to grow (see
Attachment 1) so that in FY 06 the total was $2,876,059.

The research portion of the SPR program covers the four areas listed below. The numbers

in parentheses indicate the function code applied to each area.

e General Administration (771) includes contributions to the Transportation Research
Board and support of the DOT Library.

e Research and Technology Transfer (774) includes internal research projects as well as
support for technical organizations (National Cooperative Highway Research Program,
AASHTO committees, ITS groups), training, and special pilot or demonstration
projects

e Research Support (775) covers the cost of specialized equipment purchased to
accomplish a research project or to be tested itself.

e Pooled Fund Studies (776) covers the cost of contributions to regional and national
studies in which multiple states participate.

Following in this section is a general description of each line item in the FY 06 SPR work
program along with a brief statement of its impact on lowa DOT operations.

The SPR work program (Attachment 2) represents a collaborative process of setting
research priorities, selecting research activities, and reporting results. New projects are
added from needs identified by various offices, solicitations by Federal Highway
Administration (FHWA) and American Association of State Highway Transportation
Officials (AASHTO), and invitations from individual sponsoring lead states throughout the
year, upon approval from FHWA. Attachment 3 illustrates the dollar amounts to SPR
program categories. Each year’s program is formulated to be diverse, including a variety
of work areas such as design, construction, materials, maintenance, safety, structures, and
environment. Attachments 4A and 4B show the distribution of SPR funding among various
types of work.

General Administration (771)

The objectives of this section of the SPR program are to monitor transportation research
activities at the national and regional levels, keep Department staff informed of current
developments, prepare research proposals and work plans, administer research contracts,
and provide assistance to staff and activities that support research in the department.




Transportation Research Board (TRB) — TRB conducts a variety of programs and
activities designed to support dialogue and information exchange among researchers,
practicing transportation professionals and others concerned with transportation. A more
detailed description of lowa DOT involvement in TRB can be found in Section 11 of this
report.

® Impact: Access to new nationwide research and technology developments.

DOT Library — The DOT library is jointly supported by the DOT and lowa State
University’s Center for Transportation Research and Education (CTRE), with CTRE
providing the staffing for the library. SPR funds are used to supplement CTRE staffing and
to purchase books, periodicals and other relevant materials.

® Impact: Support for lowa DOT staff seeking broader knowledge and expertise.

Research and Technology Transfer (774)

Technology transfer means those activities that lead to the adoption of a new technique,
process or product by users and involves dissemination, demonstration, training, and other
activities that lead to eventual innovation. These activities foster research implementation,
utilize staff expertise, and keep the transportation community apprised of the latest
advances in the field.

CTRE Support — lowa DOT support for CTRE ensures that research will be oriented
toward real-world results and applications. A more detailed discussion of

Ctr CTRE can be found in Section IV B of this report.

Resoawch ncEuccton B Impact: Continued support for CTRE in turn provides continuing

technology transfer assistance to the lowa DOT with technology transfer activities.

AASHTO Partnerships — lowa DOT supports four AASHTO cooperative
projects: Product Evaluation (NTPEP), Approved Product Evaluation List
(APEL), Technology Implementation Group, and Environmental Technical
Assistance Program.

= Impact: Access to nationwide knowledge, expertise, and new technology.

Nondestructlve Evaluatlon of lowa Pavements— This was the last year of the three-year

" \ project that uses data from nondestructive evaluation (Falling
Weight Deflectometer) to develop models and software to
"y assess pavement condition, estimate remaining pavement
life, and evaluate rehabilitation strategies.

= Impact: The software is especially valuable as lowa DOT
adopts the new AASHTO Pavement Design Guide.



ITS Programs — DOT staff participate in the national and regional ITS
programs, ITS America and ITS Heartland. These alliances offer
valuable opportunities for peer-to-peer exchange of ideas, information,
and experiences. Collaboration on projects with neighboring states is
enhanced via knowledge gained through the ITS affiliations.

® Impact: Staff gains access to national data banks and knowledge about technology and
projects undertaken by other states.

Remote Sensmg Remote Sensing is a long-term project for lowa DOT. Remote sensing
i includes technologies such as aerial photography, satellite imagery, radar,

. or other technologies related to representing the surface of the earth, but is

® not limited to existing or even emerging technologies. Funds were

| provided to the Remote Sensing Coordination Committee for digital

mapping of Pottawattamie and Mills Counties by the Omaha-Council

Bluffs Metropolitan Area Planning Agency (MAPA).

® Impact: Partnerships, training and upgrades of existing information and promoting
more efficient and effective use of the technology.

PGA Research and Development — Pavement
performance issues sometimes relate to subgrade problems

which can cause premature failure of the pavement system. PG A
The Partnership for Geotechnical Advancement (PGA) was

established to identify and develop research, technology PARTNERSHIP FOR

transfer, and education in geotechnical topics for lowa. GEOTECHNICAL ADVANCEMENT

PGA members are the lowa DOT, FHWA, CTRE, ISU’s

Department of Civil, Construction and Environmental Engineering, and the Associated
General Contractors of lowa. A PGA goal is to increase pavement performance in a cost-
effective manner by developing and implementing methods, materials, and technologies to
solve highway construction or performance problems resulting from geotechnical
problems.

PGA currently sponsors four research projects:

e Use of Ultra-High Performance Concrete in Geotechnical and Sub-structure
Applications (TR-558)

e Measurements of Seasonal Changes and Spatial Variation in Pavement Subgrade
Support Properties - A Link to Pavement Performance (TR-516)
Optimization and Management of Materials in Earthwork Construction (TR-501)
Embankment Quality (Phase 1V) - Application to Unsuitable Soils (TR-492)

In addition, the following PGA project was completed in FY 06.
¢ Field Evaluation of Compaction Monitoring Technology, Phase 11

™ Impact: Longer lasting pavement with lower life-cycle cost.



Information Technology Development — This is a multi-year pilot project in which
student programmers are hired through CTRE to develop several management tools for use
in DOT. The initial project is Resource Management System (RMS), Daily Log phase.
RMS will be used by maintenance staff for managing both human and physical resources.
A future application to be developed is the Laboratory Information Management System
(LIMS) for the Office of Materials.

® Impact: New systems developed at lower cost to meet existing needs.

LRFD Development — The Office of Bridges & Structures is implementing LRFD
specifications developed under a pooled fund study TPF-5(068). Manuals and design
software have been purchased and training presented. LX series prestressed beam
standards are being upgraded to LRFD. Training to be presented in FY 06 will include one
day each on steel design, prestressed design, and using the program RCPier. The office is
also working with the counties to set up a contract for updating the county continuous
concrete slab standards and 3 span prestressed standards. As part of this update the
superstructures will be updated to LRFD.

™ Impact: Ability to stay current with emerging national LRFD standards of bridge
design.

Design Automation Manual — The Office of Design is developing an online Project
KT mmmz  Automation Manual that will create comprehensive
{\‘ documentation and standardization for use of automation
- A ) )
4R tools and processes. It will incorporate or be directly linked
o to information that will aid the user in applying current
highway design practices and methodologies. This is the last

j year of the three-year project.

® Impact: Ability of design staff to work with a higher level of effectiveness.

Scour Watch is a real-time web based system designed to —
analyze rainfall and stream flow data from the National Weather '
Service and US Geological Survey and warn maintenance
personnel of potential problems on scour-critical bridges. It is
estimated that lowa has 220 scour-critical bridges on the state’s
primary road system.

= Impact: Better bridge maintenance with less danger of bridge failures due to washouts.

Sign Management System, Phase | — The Sign Management System — Phase I, is helping
lowa DOT develop a statewide inventory and management tool for
roadway signs. Phase 11l (Implementation & Operations Plan) of
the system will be funded in next year’s SPR plans (FY 07).

= Impact: More effective road sign management.



High Speed Intersection Crashes — This study evaluates the safety impacts of signal
installation at high-speed intersections. A before-and-after analysis will be conducted to
determine the impact on overall crashes as well as severity and type of crashes. Locations
may include rural expressways but will cover all high-speed intersections.

® Impact: Information to help plan safer intersection controls.

Guidelines for Treatment of Uncontrolled, Opposing Access in the Vicinity of Major
Arterial Intersections — This study explores both good and bad practices and develop
guidelines for providing access. lowa has many miles of major arterial highways where at-
grade access points are allowed to private land development. These are attractive for
commercial development. If access is not well designed, the result can be serious safety
and traffic flow issues.

® Impact: Standardized access policies for safer and less congested roads.

Validating Crash Data — This study evaluates the crash reporting and recording process
starting with the investigating officer and ending with interpretation of the resulting data.
The objective is to determine whether the final crash database reflects the actual events,
circumstances, and condition of crashes, resulting in accurate identification of problem
locations, causes and mitigation strategies.

® Impact: More accurate data from the analysis of crashes.

Synthesis for DOT Roundabout Guidelines - In this study researchers will perform a
synthesis of practice of modern roundabout guidelines
and policies from other state DOT’s that have
successfully implemented roundabouts on their
roadways. It will include guidance for both single and
multiple lane roundabouts in urban and rural
environments.

® Impact: Standardized roundabout design practices.

Strategies to Address Wrong Way Maneuvers — Results of
this study will support the decision-making process and range
of alternatives for consideration in preventing wrong way
maneuvers on all lowa DOT roadways. It will address
strategies currently used in lowa DOT as well as in other
states. The effort will document wrong-way crash
performance in lowa and tie this to other roadway and location condltlons such as tlme
location, and land use. A matrix will be produced showing where higher levels of warning
might be appropriate and in what conditions.

® Impact: Increased safety for the motoring public.



Lane Striping Grooving — This study is designed to test the ability of a shallow groove to
protect the pavement paint against wear and increase the life of the line in selected sections
of highway. Other variations of paint and beads will also be tested in other similar
sections.

® Impact: Longer lasting, longer reflecting pavement markings for safer roads.

Pavement Marking Technology — This new Maintenance study will help develop the

! equipment, materials, methods, and analysis tools to improve the
g waterborne pavement marking program. The goals of the two-year
project are to review current technology of the industry and other state
DOT’s, to investigate various configurations of paint guns, bead guns,
and application methods, to develop pavement marking performance
targets and replacement standards, and to provide appropriate pavement
marking on all highways. The work program includes conducting a
literature search, developing a workable prototype configuration of paint
guns and bead guns, and delivering an implementation plan for all six paint crews.

™ Impact: More efficient and cost-effective pavement marking for safer roads.

Proper Placement of Beads in Pavement Markings — The goals of the project are to
review current technology of the industry and other state DOT’s, to investigate other
material application methods such as zero velocity deicing chemical spreaders, and to
develop a bead gun that can consistently embed beads of various sizes in paint of various
thicknesses at the appropriate depth without rolling or bouncing.

™ Impact: More efficient and cost-effective pavement marking for safer roads.

National Wetland Inventory — The National Wetland Inventory (NWI) is a critical GIS
CRg layer used by the Office of Location & Environment (OLE) for
e P location studies and Section 404 permitting. This layer is
currently 20 years old and has had only sporadic updates. A $1.5
million 5 year update project is in process now. National
~ standards for the NWI require capturing streams and rivers,
gravel pits, and sewage treatment lagoons. Additional features
will be mapped based on input from lowa wetland professionals:
all surface water, including areas that are only temporarily or
intermittently wet, and channels for rivers over 7 meters wide,
producing a comprehensive Surface Water infrastructure
inventory.

= Impact: Once wetlands are mapped, many types of wetland assessments can be
performed. Wetland assessment is crucial in order to make permit decisions, target
voluntary restorations, maintain biodiversity, restore species, measure mitigation success,



undertake watershed management, protect public water supplies, and better implement
local land use plans.

Snowplow Simulator — A pilot training project for
truck/snowplow operators will be implemented combining
detailed classroom instructions with a truck/snowplow
simulator. The simulator package of driving scenarios and
computer-based training courses will be housed in a mobile
classroom, a trailer purchased with non-SPR funds.
Maintenance employees will facilitate training and operate
the equipment during the initial phase, while developing
additional trainers in the field. Staff will work with CTRE
to determine the viability of developing skills development,
evaluation, and assessment methods and to quantify the impact of the simulator experience
in terms of preventable accidents by tracking pre and post-accident trends. It is anticipated
it will take two years to develop, implement, test, and evaluate the system.

= Impact: Better trained, safer, more effective winter maintenance operations staff.

Fast Track Paving Notch Replacement — In this study, researchers will develop a rapid
paving notch replacement that can be constructed in a single
overnight closure of the bridge. A proposed paving notch
replacement would consist of a precast concrete element that is
connected to the rear of the abutment using high-strength post-
tensioning rods and epoxy adhesive similar to that used for
segmental bridge construction. Laboratory testing, field trial,
and monitoring will follow the development phase. Approach
pavement settlement at the end of the bridge has been observed
on a number of lowa bridges.

® Impact: Repairs made with minimal traffic interruption.

3D Visualization — A specialized training series on 3D visualization will demonstrate the
possibilities and benefits of using 3D visualization/animation techniques on in-house
projects. Historically, this has been done by consultants at considerable cost (up to $50,000
per project). Visualizations are an effective communication tool that the public is coming
to expect. Structural contractors have asked for 3D details in plans for work that is not
reliably illustrated in two-dimensional plans alone. This effort could help all contractors to
more accurately bid the work to be performed, and help reduce errors and omissions on the
jobsite.

® Impact: Reduced cost of plan preparation with improved communication with
contractors and general public.

Maintenance Expo — The Maintenance Expo, which is attended by about 400 front-line
DOT employees (mostly equipment operators) who learn about new equipment,
technology and methods for improving their maintenance functions.



® Impact: This is the only opportunity equipment operators get to learn about
developments from pooled funds such as Aurora, RWIS, SICOP, MDSS, and the
Maintenance Concept Vehicle.

Technical Training and Conferences — The lowa DOT has a high demand for technical
training due to the nature of our work. Technology and best practices evolve constantly
and require constant updating. Conferences attended using SPR funds are those at which
the trainee will gain new technical knowledge directly applicable to his or her work.
Employees who attend SPR-funded training and conferences must be working on a
Federal-aid project, the cost must be reasonable and the training must be necessary to
perform the federally funded work. Technical training is made available to DOT staff and
to county and city staff when possible. In FY 06, a total of eight NHI and other technical
courses were presented, attended by employees of lowa DOT, FHWA, and local agencies.
Six additional courses are planned but have not yet been held.

® Impact: Better technically trained staff.

R rch rt (77

The objective of this section of the SPR program is to promote and provide support for
essential priority research and data collection activities in support of further development
of the highway engineering program. This permits purchase of equipment or software not
normally used in day-to-day work of the department.

Dynamic Shear Rheometer — The objective of the use of the research grade rheometer is
to evaluate the proposed new test procedures in the AASHTO
Pavement Design Guide. The device will be used to produce
frequency sweeps, strain sweeps, stress sweeps, and
temperature sweeps to evaluate the visco-elastic properties of
asphalt binders used in lowa. The research grade rheometer
will also have the capability to evaluate the strain response of
asphalt mixtures that can be correlated to rutting and fatigue of
HMA pavements. It is expected that the results obtained will
provide data needed to predict the performance of HMA
containing both neat and modified binders and distinguish
between different types of modifiers.

® Impact: Reduced cost of outside testing, better evaluation of asphalt mixes for lower
life-cycle pavement costs.



Pooled Fund Studies (776)

According to Code of Federal Regulations 23 §420.205, “To promote effective use of
available resources, the State DOTs are encouraged to cooperate with other State DOTS,
the FHWA, and other appropriate agencies to achieve RD&T objectives established at the
national level and to develop a technology transfer program to promote and use those
results. This includes contributing to cooperative RD&T programs such as the NCHRP,
the TRB, and transportation pooled fund studies as a means of addressing national and
regional issues and as a means of leveraging funds.”

Transportation Pooled Fund (TPF) study means a planning, research, development, or
technology transfer activity administered by the FHWA, a lead State DOT, or other
organization that is supported by two or more participants and that addresses an issue of
significant or widespread interest related to highway, public, or intermodal transportation.
A transportation pooled fund study is intended to address a new area or provide
information that will complement or advance previous investigations of the subject matter.

Pooled fund studies are a very effective means of leveraging precious research funds. In
FY 06 lowa received the benefit of $4.9 million in research for its investment of $614,500
in pooled fund studies, a fourteen-fold return. See Attachment 5 for an illustration of the
investment leverage.

lowa currently leads 13 national pooled fund projects and is an active participant in 15
others. Each pooled fund study and its anticipated impact are described here.

lowa-led Pooled Fund Projects

ENTERPRISE - SPR-3(020)

The purpose of this project is to develop, evaluate, and deploy Intelligent
Transportation Systems. Participants include eight other U.S. states, one
Canadian province, Transport Canada, and the Dutch Ministry of
Transportation. ENTERPRISE provides a forum for member agencies to
communicate and pursue ITS projects that might be difficult to initiate on
their own. Statewide projects and the establishment of a 511 travel information program
are two examples of areas that are of interest to members. ENTERPRISE is an ongoing
project started in 1991 and has a $250,000 annual budget. Its web site is
WWW.enterprise.prog.org.

® Impact: Safe, efficient, convenient, and socially and environmentally sound
movement of people and goods.

Aurora — SPR-3(042)
The Aurora Program is a consortium of agencies focused on collaborative research,
evaluation, and deployment of advanced technologies for
detailed road weather monitoring and forecasting. Its projects
result in technological advancement and improvement of
existing Road Weather Information Systems (RWIS).
Participants include eight other U.S. states, two Canadian




provinces, and the Swedish National Road Administration. Aurora is an ongoing project
started in 1995 and has an annual budget of about $200,000. The Aurora Work Plan can
be found at their website, www.aurora-program.org.

® Impact: More efficient highway maintenance operations and safer winter driving
conditions.

nghway Maintenance Concept Vehicle — SPR-3(060)
s SO T

Four phases of this project to apply new technology
to a maintenance vehicle have been completed. In
§ Phase 5 which is co-sponsored by the Clear Roads
§ pooled fund, researchers will investigate, design, and
build a prototype snowplow to remove snow more
~efficiently than plows in use today. The plow

: developed in this project will have a contour-
following blade, or alternative to a blade, capable of clearing a roadway in one pass,
reducing snow residue behind the plow, and plowing at a speed that is within ten mph of
traffic speed-about 40-45 mph.

® Impact: More effective ice and snow removal and safer winter driving for motorists
and for maintenance personnel.

REPORT (CARS) - SPR-3(079)

The CARS (Condition Acquisition and Reporting System)

consortium was formed to promote the deployment of road

condition reporting systems and road weather prediction systems. 5,,
The resulting CARS program is used in lowa as described in the

next section under ITS Projects. At present, fifteen states are

members of the consortium. A description of the various aspects

of CARS used by lowa and other states can be found at www.carsprogram.org.

® Impact: Motorists can make critical decisions such as postponing a trip when road
conditions are deteriorating or rerouting if an incident has closed a roadway.

Materials & Construction Optimization for Prevention of Premature Pavement
Distress in Portland Concrete Cement (PCC) Pavement — TPF-5(066)
This study has undertaken examination and explanation of material
M compatibility, mixture troubleshooting, identification of quality
procedures and implementable specifications for PCC pavements.
The project is administered by the National Concrete Pavement
@V Technology Center (CP Tech Center) at ISU on behalf of the lowa
DOT. Sixteen states and FHWA participate in the five-year project.
Private industry partners also contribute to the overall project. The total project budget

including industry contribution and federal appropriation is over $2.2 million. For more
information, see www.cptechcenter.org/mco/.
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® Impact: More cost-effective pavement construction and longer lasting, more durable
pavements.

Long-Term Maintenance of Load Resistance Factor Design (LRFD) Specifications —
TPF-5(068)

LRFD incorporates state-of-the-art analysis and design A
methodologies for bridges with load and resistance factors i
based on the known variability of applied loads and material
properties. The load and resistance factors are calibrated from
actual bridge statistics to ensure a uniform level of safety. This
project was begun by AASHTO in 2002 and was picked up by
lowa as lead state. It has been so successful that in May, 2006, it was extended another
four years beyond its original five-year duration. Currently forty-eight states are partners
in the project. The project consultant assists the AASHTO Highway Subcommittee on
Bridges and Structures in interpreting, implementing, revising, and refining the AASHTO
LRFD Specifications.

® Impact: Uniform service levels and bridge reliability resulting from using LRFD
should ensure superior serviceability and long-term maintainability for bridges.

Smart Work Zone Deployment Initiative — TPF-5(081)

Through this five state pooled-fund study which began in 1999,
researchers investigate better ways of controlling traffic through
work zones. Work is accomplished via a variety of projects
carried out by researchers in the member states. During the first
four years of the study, a total of 35 technologies were deployed
and evaluated. A list of past and current projects can be found at
www.ctre.iastate.edu/smartwz/index.cfm.

® Impact:  Increased safety and efficiency of traffic operations and highway work.

Self-Consolidating Concrete — Applications for Slip Form Paving (Phase 1) — TPF-
5(098)

The goal of the research is to develop a new type of
self-consolidating concrete (SCC) for slip form
paving. Phase 1, a feasibility study, demonstrated
that SCC holds its shape in the lab. The CP Tech
Center provides administrative management with
funding from four states, industry, and FHWA and is
the lead research institution on the project. A .
solicitation was sent out in spring 2006 for Phase 2 Lab Extruded Slab
which entails demonstration projects, lab study and e e
performance monitoring.

s
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® Impact:  More workable concrete and smoother pavements, better consolidation of
the plastic concrete, and higher rates of production.

Deicer Scaling Resistance of Concrete Pavements, Bridge Decks and Other Structures

Containing Slag Cement — TPF-5(100)

~ Ground granulated blast-furnace slag commonly replaces 20%-35% of

= the portland cement in cementitious mixtures. Concrete containing

- slag generally exhibits excellent long-term strength and durability, but

. it can scale with freeze-thaw cycles and application of deicing

- chemicals. Phase I of this project will document the field performance

| of existing concrete pavements, bridge decks, and other structures
S made with slag cement that have been exposed to cyclical freeze-thaw

cycles in the presence of deicing chemicals and determine which mixtures and construction

parameters have produced scale-resistant concrete containing slag. Phase Il will determine

the effectiveness of ASTM C672 in predicting the deicer scaling behavior of field concrete.

Five states, industry, and FHWA have committed funds for Phase I. The CP Tech Center

provides administrative management and is the lead research institution on the project.

® Impact:  Improved durability of pavements.

Performance Properties of Ternary Mixes — TPF-5(117)
DOT’s have used fly ash and ground granulated blast-furnace slag
(slag cement) as a partial replacement for Portland cement in
concrete production for many years, but few attempts have been
made to optimize the use of fly ash or slag cement to produce
concrete mixtures that meet specific performance objectives. This
project will provide quantitative information needed to make
sound engineering judgments pertaining to use of supplementary
cementitious materials in conjunction with Portland or blended cement. Project partners
include six other states, FHWA and the CP Tech Center.

™ Impact:  More effective utilization of supplementary materials and/or blended
cements, enhancing the life-cycle performance and reducing the cost of transportation
pavements and structures.

High Speed Pavement Analyzer — TPF-5(136) Begins in 07

The purpose of this project is to develop a device that will
measure, at highway speeds, pavement structural condition
which is known to impact the performance of PCC and
composite pavements. Analysis of pavement distress and
structural condition is a key component of all pavement
management systems and provides a method to schedule
rehabilitation and maintenance activities to minimize life-cycle
costs for these facilities. It is very costly and difficult to obtain the needed measurements
over a large network of highways with current technology. Further, most current devices

12



require lane closures that cause disruption to the traveling public and expose field
personnel to dangerous working conditions.

® Impact:  Safer and faster data collection technology that will contribute to better
maintenance planning and operation.

Surface Characteristics — TPF-5(139)

One pressing issue for the PCC paving industry is surface
characteristics, the properties of pavement that affect smoothness,
friction, noise, drainage, splash and spray, rolling resistance, and
reflectance. This study is the continuation of a comprehensive data
collection and analysis program on new and existing pavements
started in 2005. The research has produced a broader range of
applicability and developed innovative texturing techniques with
the potential to significantly reduce noise. Field sites consist of
both conventional and innovative texturing techniques. Project partners include three other
states, FHWA, industry and the CP Tech Center.

® Impact:  Lower pavement noise, as well as acceptable levels of smoothness, friction, and
safety.

Urban Teen Driver Study — TPF-5(144) Begins in FY 07

Newly licensed teens have an extremely high risk for crashes.
The objective of this project is to examine the use of event-
triggered video feedback to reduce urban teen unsafe driving.
‘Unsafe events’ will trigger the video system to begin recording
a 20-second video and audio clip. Triggered events include
situations where a driver exceeds a lateral or longitudinal
physical limit, such as when abrupt accelerations, braking or
erratic steering occurs. Data from the on-board diagnostics port,
such as speed, throttle position and brake activity may also be recorded and synched with
the video clips. Parents receive a weekly report card of their teens driving that describes
each event in narrative form. Coaching protocols for parents to use in discussing the
unsafe events have been developed. It is hoped that improved safety in driving will result
when ‘report card' information is communicated between parents and teens.

® Impact: New possibilities for educating both driver license examiners and driver
education instructors, greater insight in how younger drivers use (and misuse) the state's
roadways.

13
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Midwest States Crash Test Program — SPR-3(017)
[ Ay The purpose of this program, established in 1990, is
PRl vV i to crash test highway roadside appurtenances
{ (guardrails, bridge rails, signposts, barriers, etc.) to
assure that they meet criteria established nationally.
Full scale crash testing is performed at the Midwest
Roadside Safety Facility, University of Nebraska.

= Impact: Safer roadsides and roadways.
Snow and Ice Control (SICOP) — TPF-5(009)

SICOP is the Snow and Ice Pooled Fund Cooperative
Program developed by AASHTO (The American
Association of State Highway and Transportation
Officials).

SICOP is under the oversight of the Winter
Maintenance Technical Service Program (WMTSP).

The goals of the winter maintenance program are to hmmw._...t\g,

i <=

(1)sustain or improve levels of winter maintenance
service with significant benefit/cost improvements, (2) provide an enhanced level of
environmental protection, and (3) place technology in service on operational maintenance
sections within two winter seasons.

® Impact: Computer-based training used by Maintenance was developed under this
pooled fund.

Base Funding for the North Central Superpave Center — TPF-5(021)

This pooled fund provides for continued operation of the North

Central Superpave Center (NCSC) at Purdue University to assist

sm Capiral agencies and industry with Superpave implementation and hot
m mix asphalt issues. The NCSC provides technical assistance,

cm training, communication, and research and development work to

meet the needs of the seven-state region.

® Impact: Ready access to sophisticated research and testing capabilities with expertise
and training in the area of HMA dynamic testing and surface friction

Falling Weight Deflectometer (FWD) Calibration Center — TPF-5(039)

Use of FWD’s is increasing as states use the recently developed AASHTO Design Guide.
lowa is now entering the FWD testing field with two FWD units, requiring annual
certification for Federal approval of test results. FWD devices require frequent calibration
to provide reliable results. However, changes in computer technology have rendered some
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FWD calibration equipment nearly obsolete. This pooled fund project
involves updating the calibration hardware, software and procedures, as
well as training and installation of the new calibration system in the four
calibration centers (CO, TX, MN and PA).

® Impact: Accurate data for programming pavement rehabilitation.

Transportation Curriculum Coordinating Council: Training Management and
Development (TCCC) — TPF-5(046)
A well-trained workforce is a more efficient and effective
' workforce. With that goal in mind, the Transportation Curriculum
Coordination Council (TCCC), formed in the summer of 2000, has
ki B dedicated itself to improving training opportunities for
transportation workers. The Council's goals also include developing a national core
curriculum that can be used by any agency and building partnerships among State highway
agencies and industry associations so as to save time and costs in developing training
materials. For more information, visit http://www.nhi.fhwa.dot.gov/tccc/.

® Impact: Current needs identified for this region include developing field construction
courses, basic materials courses for maintenance staff, and train-the-trainer courses for lab
technicians.

Midwest States Accelerated Testing Program — TPF- 5(048)
The Civil Infrastructure Systems Laboratory at - A0\
Kansas State University evaluates various
pavement components such as bases, ACP and
PCCP using full scale accelerated pavement
testing as determined by the TAC. The load
testing can be conducted under a variety of
environmental conditions in short time frames due
to the ability to place more loading cycles on the
pavement than can be achieved on a highway
during the same time period.

® Impact: Conducting full-scale, accelerated testing of full-depth pavement section
under realistic loading at a reduced operation cost.

Develop Maintenance Decision Support System — TPF-5(054)

Tk | ot somes L Agencies can provide more effective maintenance, and

ey ® provide it more efficiently, with the help of an
S % . % . .+« .o« -« . - automated Maintenance Decision Support System
- VIDSS) that could:
i w % e w e wwowowwo.o.o 1) assesscurrent road and weather conditions using
© 7~~~ observations and reasonable inferences based upon
= “  observations;
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2) provide time- and location-specific weather forecasts along transportation routes;
predict how road conditions would change due to forecast weather and the
application of several candidate road maintenance treatments;

3) notify state agencies of approaching conditions and suggest optimal maintenance
treatments that can be achieved with resources available to the transportation
agencies; and

4) evaluate the reliability of predictions and the effectiveness of applied maintenance
treatments for specific road and weather conditions so decision support can be
improved.

® Impact: Clearer assessment of conditions, more efficient winter operations.

Traffic Control Device (TCD) Consortium — TPF-5(065)
The TCD Consortium is composed of regional, state, o

local entities, appropriate organizations and the ROAD 10
FHWA. Its goals are to CLOSED @ TONS
1) establish a systematic procedure to select, test, 4
and evaluate approaches to novel TCD FAQSNE L%%%E

concepts as well as incorporation of results
<—. DO NOT
_—

LEFT TURN

YIELD
ON GREEN

into the Manual of Uniform Traffic Control

Devices (MUTCD); ] et sress)
2) select novel TCD approaches to test and arlae wan |[|50
evaluate;

3) determine methods of evaluation for novel TCD approaches;

4) initiate and monitor projects intended to address evaluation of the novel TCDs;
5) disseminate results; and

6) assist MUTCD incorporation and implementation of results.

= Impact: Assessment of new tools and technologies

Investigation of Low Temperature Cracking in Asphalt Pavements — TPF-5(080)
B T T E PR Low temperature cracking is the most prevalent
( G distress found in asphalt pavements built in cold
ar| | . . .
- weather climates. The specification does a
~bem] '\ j \l reasonable job predicting performance of
rr——— h _".’. ——————————— | conventional asphalt cements, but this does not
i v e hold true for polymer-modified asphalt binders
that are manufactured to reach very cold temperature grades needed in cold climates.
Currently the low temperature specification considers only the asphalt binder.
Specifications are being developed for the complete asphalt mixture. In addition, the
significant effects of aging and moisture on crack formation and propagation are being
investigated.

® Impact: New specifications will allow for a better selection of asphalt binders and
mixtures with respect to their resistance to crack formation and propagation.
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Rural Intersection Decision Support System — TPF- 5(086)
This research builds on recent advances in
intelligent transportation systems (ITS) technology.
The objective is to develop a better understanding
of the causes of crashes at rural intersections and
then develop a toolbox of effective strategies to
mitigate the high crash rate. Drivers are often
unable to correctly identify and select the gap
needed for safe passage. Efforts proposed in this program address rural intersection
crashes through the application of a suite of advanced surveillance technology, algorithms
which predict vehicle and gap location, and driver interfaces designed to best provide
necessary information to drivers at intersections. The main program emphasis is on the
integration of these key components into an effective, affordable system. Focus is also on
alternatives to traditional traffic signals as a means to decrease the frequency and severity
of rural intersection crashes.

™ Impact: Increased safety of rural intersections, reduced crashes and fatalities.

Clear Roads — TPF-5(092)
Clear Roads is an open, cooperative research program aimed at
funding highly relevant research to meet the needs of winter
. operations professionals around the world. This is an ongoing
| pooled fund project that proposes and funds new research projects
or related activities on an annual basis. The Technical Advisory
Committee proposes new research projects for funding every year.
- S Research projects currently underway are
1) Callbratlon Accuracy of Manual and Ground-Speed-Control Spreaders; and
2) Synthesis of Best Practices for Eliminating Fogging and Icing on Winter
Maintenance Vehicles.
For more information see the project web site at www.clearroads.org

® Impact: Improved winter maintenance techniques, safer winter driving conditions.

Evaluation of Low Cost Safety Improvements — TPF-5(099)
The scope of this study is to conduct a research project of priority
strategies from all of the NCHRP Report 500 Guidebooks to help
determine their effectiveness in reducing the number and severity of
crashes. The data will be collected and evaluated as the strategies
are implemented over the course of a few years. Initial measures
studied include

1) Center two-way left turn lane for two and four lane roadways;

2) Flashing beacons at stop-controlled intersections;

3) Higher retro reflectivity sheeting for stop signs; and

4) Pavement markings with supplementary messages such as “stop ahead.”

® Impact: Implementation of more effective lower-cost safety improvements.
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Midwest Pavement Preservation Project — TPF-5(112)
Many state, county, and local highway agencies are building
experience and developing knowledge in design, materials,
specifications, and performance criteria in the area of
preservation. Developing national protocols for pavement
. preservation and publishing them as AASHTO standards will

- improve overall quality and treatment performance. This
£ o project provides for the exchange of information that is
invaluable to highway agencies. Exchange methods range from annual workshops, web
sites, and formal training.

= Impact: Quicker solutions for common issues, minimal effort duplication and wasted
resources resulting from an ability to focus on common objectives, identification of
common research needs, funding mechanisms, and priorities for the work studies and
reduction of the states’ program costs as a result of adopting common procedures,
materials, and treatment specifications.

Deer Vehicle Crash Information Center — TPF -5(120)

A significant amount of money has been spent on the implementation
and study of deer-vehicle crash (DVC) countermeasures in the last
several decades, but their expected crash reduction effectiveness is still
largely unknown. This pooled fund will create a focal point for the
collection of DVC-related data/information (e.g., deer populations,
vehicle travel, reported DVCs, and roadside carcasses). It will also
guide, define, and fund an organized strategy of well-designed and
properly staffed DVC-related research.

® Impact: Clearer understanding of deer-vehicle crashes and countermeasures.

Accelerated Implementation of Intelligent Compaction Technology — TPF-5(128)
Compaction is a vital final step in the construction of quality,
long lasting subgrade soils and pavement materials. Current
compaction equipment and processes can result in
inadequate and/or non-uniform material density, which
shortens embankment and/or pavement service life.
Implementation of IC technology may result in more
uniform material density, improve the efficiency of
compaction operations by reducing the number of passes
needed to obtain specification density and can provide a valuable tool in QC/QA.

® Impact: The primary outcomes of the pooled fund project will be:
1) Accelerated development of Intelligent Compaction (1C) QC/QA specifications or
Subgrade Soils, Aggregate Base and Asphalt Pavement Material.
2) Develop an experienced and knowledgeable IC expertise base
3) ldentify and prioritize needed improvements to, and/or research for, IC equipment
and Field QC/QA testing equipment.
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B. lowa Highway Research Board

The lowa Highway Research Board (IHRB) has provided

a distinctive partnership for the lowa Highway

community with a collabo.ratlon of city, county, state and IOWA HIGHWAY
university research expertise and oversight. Pooling a HESEARCH BOARD
portion of funds for research from the Primary,

Secondary, and Street Funds provides benefits to all levels of the lowa highway
community. Board membership includes representatives from lowa’s city and county
government highway agencies, the lowa DOT, and lowa’s public universities with civil
engineering programs. Staff assistance is provided by the lowa DOT.

The IHRB assists the lowa DOT in the development and continuation of an effective
program of research in highway transportation. Each year it oversees some 40 projects on
transportation issues in lowa. Most of the projects are conducted by state universities. The
Board supports engineering research studies and projects on topics ranging from soils and
structures to pavements, markings and winter maintenance. All are designed to find more
efficient uses of funds and materials for the construction and maintenance of lowa’s
highway system. Projects conducted under this program are summarized annually. The
FY 2006 Annual Report is included as Attachment 10 of this document. For additional
information, visit the board’s web site at: http://www.operationsresearch.dot.state.ia.us/.

C. Intelligent Transportation System (ITS) Projects

Transportation problems have historically been solved by investing in infrastructure and
services. Governments now also turn to innovative solutions collectively known as ITS,
applications of information and technologies to improve the movement of people and
goods. These applications typically rely on computer and communication technologies,
potentially resulting in shorter travel times, increased traveler information, more travel
options, increased safety, and a more efficient flow of people and goods.

The lowa DOT programs and coordinates ITS projects through the Research &
Technology Bureau. Projects are funded primarily through the U.S. Department of
Transportation’s (USDOT) Congestion Management & Air Quality (CMAQ) program.

CARS/511 Implementation
lowa’s CARS/511 program began operation in November 2002 -

by providing travelers with winter road condition information. “5"

CARS/511 information can be accessed from almost anywhere

in lowa by dialing 511 or 1-800-288-1047, or from anywhere in

the world at www.511ia.org. Links to 511 are also found on the

1-235 internet site (www.i-235.com) and the internet sites of many local television stations.
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Statistics on calls and web visits show much higher use of the 511 system during winter
months, probably because winter weather and road conditions can change from hour to
hour as well as from day to day.

CARS/511 Usage

Month FY 06 FY 05 FY 0_6_ FY 0_5_
Calls Calls Web Visits | Web Visits
July 10,803 9,824 21,513 7,206
August 9,487 9,929 20,280 7,114
September 7,542 7,724 15,292 6,146
October 7,728 7,874 13,600 5,072
November 35,789 13,821 41,512 7,507
December 96,121 17,595 70,677 8,184
January 23,424 209,843 26,760 86,417
February 36,153 29,071 31,685 32,819
March 43,386 21,149 35,190 39,000
April 10,244 9,321 19,997 24,053
May 8,664 10,152 20,041 21,724
June 9,594 12,200 21,812 28,022
Total 298,935 358,503 338,359 273,264

CARS is a situation reporting system software that allows state agencies to input
information regarding road incidents, weather conditions and roadway conditions that are
reported to the public. CARS is the software that runs the 511 web pages and voice-
activated phone link. Any situation that affects the transportation network or a region can
be entered into the CARS system. In 2006 plans were made to improve the system by
developing modules to link with dynamic message signs (DMS) and highway advisory
radio stations (LPFM).

Putting information into the system is a cooperative effort of the Office of Construction,
Office of Bridges & Structures, every DOT District, and the lowa State Patrol. Most
CARS entries are made by selecting from pre-programmed phrases and options to create
an event report message; however there is also a free-text screen for department-specific
information. Users can also add information such as engineer contact information or
project numbers to allow for details of key personnel involved in a project to be listed.

Fifteen states contribute to a pooled fund to maintain servers and continue development of
the CARS system. The 511 website and dial-up system were developed by Castle Rock
Consultants under contract with the multi-state consortium. CARS is compliant with the
National Intelligent Transportation System Standards. This ensures that information
entered in CARS may be transferable to other systems and is compatible across agencies.
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1-235 (Des Moines) Traffic Management
ITS helps manage urban freeway traffic in lowa.
' i Implementation of a traffic management system will allow
trlpGulde » traffic managers to keep an eye on the road system and
quickly notify motorists of problems they might
encounter.

A system of pole-mounted radar sensors on highways in and around Des Moines transmits
data on traffic flow and speeds. In addition to the sensors, video cameras with pan, tilt and
zoom action provide information on traffic flow throughout the area. The system uses both
wireless and fiber optic transmission. Direct connection to camera video is available to
authorized DOT personnel, local agencies, and media outlets.

tripGuide Use
FY 06 FY 06 FY 06 % FY 05 %
511 Pages tripGuide | tripGuide / tripGuide to
Visited* Visited Total Total Visited
July 39,283 10,273 26.34
August 36,582 10,219 27.93
September 25,445 8,277 32.53
October 22,980 7,027 30.57
November 77,445 17,450 22.53
December 132,235 23,532 17.80
January 43,661 12,885 29.51 21.73
February 55,684 14,051 25.23 47.33
March 67,082 18,589 27.71 49.57
April 36,670 15,020 40.96 47.93
May 38,099 13,344 35.02 35.76
June 44,062 12,442 28.24 35.34
Total 394,800 135,821 34.40 34.40
* “Pages Visited” is not the same as “Web Visits” since visitors can view more than one page.

Incoming data and visuals are monitored by DOT personnel in the 1-235 office which
serves as a transportation management center. Alerts can be automatically triggered by
certain traffic conditions. Dynamic Message Signs (DMS) throughout the area can be
triggered from a central site and alerts given to emergency personnel, DOT offices and
maintenance shops, media and the public. Coordination through the transportation
management center will help smooth the flow of traffic, reduce congestion, reduce
accidents, and improve public safety in the metropolitan area.

By clicking the tripGuide icon on www.511ia.org or www.i235.com, the public can view a
dynamic color-coded traffic flow map and camera images which are refreshed every 60
seconds. TripGuide has proved to be a very popular service. Since its inception, about 1/3
of the pages viewed on the lowa DOT 511 web site have been tripGuide pages.
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Eastern lowa ITS Project:

The Eastern lowa ITS Project entails deployment of ITS technology and systems in both
the lowa City and Quad Cities (Davenport-Bettendorf-Moline-Rock Island) metropolitan
areas.

The technology included in these projects include pan-tilt-zoom cameras, traffic sensors,
dynamic message signs (DMS), highway advisory radio (HAR) transmitters and, in the
Quad Cities, ramp gates to control access to the I-74 Mississippi River Bridge. Using a
combination of wireless and fiber optic communications, these devices are tied together by
the traffic management software to form a network of technology which can be used to
control the devices, manage traffic situations and provide timely information to the
traveling public. Local media (TV and radio), along with lowa DOT's radio broadcast
systems and web sites, 511 phone calls, and DMS will be able to transmit current
conditions and traffic flow information to drivers.

The lowa City deployment will help address traffic needs anticipated during the
reconstruction of Interstate 80, existing daily congestion on 1-80 and 1-380 and special
event needs generated by University of lowa athletic events.

The Quad Cities deployment will focus on the 1-74
corridor crossing and approaching the Mississippi
River. This corridor from Bettendorf to Moline
experiences significant delay frequently due to traffic
incidents on the high volume, narrow twin suspension
bridges.

Both the lowa City and Quad Cities projects are being developed in close coordination
with local law enforcement, emergency responders and traffic officials. It is anticipated
that access and use of the ITS networks will be shared with local officials.

Statewide Dynamic Message Signs (DMS)

r = e A statewide system of DMS has been developed to
provide on-site just-in-time information to the
traveling public. The system is being designed for
both traffic management (primarily congestion
mitigation) and for public safety (emergency operations, homeland security, amber alert,
weather emergencies, etc.). DMS communications and messages will be coordinated with
other states as well as with local governments and agencies. In actual practice it will
function as more than merely a statewide system. Operations will be integrated with
bordering cities and states such as Nebraska, South Dakota, and Illinois as well as
metropolitan areas such as Omaha, Rock Island/ Moline, etc.

By June 2006, lowa DOT had 23 DMS installed with 26 more locations identified for
possible installation between FY 2007 and 2008. The DMS will be located primarily in
urban areas on or near the interstate system. The plan will be reviewed annually and
amended to maintain a 5 year outlook.
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Regional Architecture

After April 8, 2005, no new ITS projects could advance without demonstrating compliance
with a regional ITS architecture. Architecture defines the pieces of the ITS network being
deployed, the stakeholders, the interconnections among those pieces and stakeholders, and
the information being exchanged.

lowa has 10 architecture efforts completed. A
regional architecture was developed in each of the
nine Metropolitan Planning Organizations (MPOs).
They are Des Moines, Ames, Cedar Rapids, Council
Bluffs, Dubuque, lowa City, Sioux City, Quad Cities
and Waterloo. A statewide architecture has also been
developed to take into account statewide projects and
areas outside an MPO.

Regional ITS architectures promote cooperation within the region for developing projects
and for improving regional transportation planning. For example, a regional ITS
architecture can improve regional transportation planning through sharing of information
and data. Regional ITS architecture uses the national standard, but is tailored to meet local
needs.

Highway Advisory Radio

Highway Advisory Radio (HAR) provides traffic information to motorists along our
highway system. Four low-power FM (LPFM) HAR sites in lowa have been licensed and
are operating: on 1-80 at DeSoto and Adair; on the 1-29 corridor at Sloan, and on 1-380 near
Urbana. Information supplied to travelers includes information that is available through
the CARS/511 system as well as local incidents and alerts.

Due to FCC restrictions on available frequencies, use of
LPFM is not feasible in metropolitan areas. In Des Moines,
the lowa DOT is using the new generation of AM radio
(SuperHAR) technology to reach greater numbers of
| motorists with real-time traffic information relating to the

4 -‘\'- reconstruction of 1-235. AM SuperHAR uses the same

TRAVEL [IZi 1 CARS/511 voice recognition technology and programming
TUNE 101 ﬁ':.”' utilized in automating the LPFM HAR deployments.
029 FM SuperHAR deployments are planned for lowa City and Quad
: Cities in 2007.
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D. Primary Road Research

The Primary Road Research Fund expends $750,000 annually on contracted research or
project-specific research supplies or equipment. Primary Road Research projects in 2006
included the following.

Support for CTRE - Three shared research faculty positions are funded along with
support for CTRE administration. For more information about CTRE and these positions,
see Section IV of this report.

Development of an online library catalog — People no longer have to come to the library
to search the card catalog. Anyone with internet access can scan the collection at
www.dot.state.ia.us/research/lib_help.htm. This is helpful to DOT staff across the state
and to researchers and staff of other state DOTs. Regular upload assistance is provided by
the State Library.

Purchase of PGA mobile laboratory equipment —

Development of the mobile lab was privately

funded; however, lowa DOT purchased several

pieces of equipment that are being researched.

Obijectives for the mobile lab are as follows. —f

e Develop improved laboratory and field-testing technologies and procedures for
verification testing.

e Test and field measure the properties of soils that relate to performance and use this
knowledge to develop methods of quality control/quality assurance (QC/QA) for
geotechnical applications.

e Provide field training opportunities to contractors and public agency personnel.

Driver Behavior at Expressway Intersections - Differences in Visual Scanning, Stress
and Dr|V|ng Performance — The goal of this project is to compare drivers of different age
groups (i.e., young, middle aged and older drivers) and to
determine how eye glance behavior, driver performance, and
stress levels may be influenced by characteristics of the
driver on and off the expressways. By studying these
factors, recommendations for roadway design, and sign
placement can be made in the context of how different
drivers behave at these expressway intersections. An
instrumented vehicle available at the University of lowa, Human Factors and Statistical
Modeling Laboratory will be used for this project. It will encompass equal samples of
older, middle-aged, and younger drivers traversing the same road configuration.

Development of ITS Operations Manual — lowa ITS architecture includes several
components, including CARS/511, Road Weather Information System (RWIS), and DMS.
The procedures for operating these components need to be determined along with proper
chains of command for implementing them. Some information currently exists in lowa
DOT publications, but there are gaps. This project entails developing an lowa ITS
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Operations Manual that organizes all procedures and protocol required to operate the ITS
network in lowa.

Testing & Long Term Monitoring of 9th St Bridge over 1-235 in Des Moines - The

9™ Street bridge in Des Moines is the first bridge in lowa to use a unique integral abutment
design. The integral abutments are supported on steel H-piles that are embedded into
concrete drilled shafts seated in glacial clay. The design was developed in an effort to
address environmental concerns regarding vibrations from pile driving while providing a
long-lasting structure in the form of a jointless bridge. Although the innovation is
promising it is new and will not become a common option without adequate testing and
monitoring to validate design and behavior assumptions. A total of three pile/shaft
elements will be instrumented and monitored over a minimum two-year period.

Field Testing of High Mast Lighting Towers - The lowa DOT owns 233 high-mast
lighting towers ranging from 100’ to 180’ tall. In 2003, a 140’ tower collapsed due to a
fracture at the welded connection at the baseplate. Subsequently, cracks were found in
twenty other towers. In addition to the cracks at the base plate, a crack was also found at
the welded access opening detail on one tower. The cracked towers were removed from
service. An investigation was made of the collapse/cracking in the towers. The
investigation found that the cause of the cracking was fatigue due to wind-induced
vibrations. This research at Purdue University involves full-scale laboratory fatigue testing
to determine the fatigue life of a bolted, reinforcing jacket that can be used to retrofit high-
mast lighting towers.

E. Other Bureau Activities

1. Research Quarterly Reporting

An electronic quarterly progress reporting system was implemented for research projects
beginning in FY 06. R&T Bureau staff have worked to enhance the system and to develop
a reporting process based on data gathered. Attachment 6 shows the report format.

2. Research Implementation

New research projects are required to include a technology transfer and implementation
plan. During 2006, R&T Bureau staff began evaluating and tracking implementation in a
more formalized process. A form was developed (modifying an existing Wisconsin DOT
form) for the Technical Advisory Committees to formally plan the implementation of
projects. The forms, which will be included in the final report from each project, are
expected to be put in use during the coming year.

IHRB staff has begun reporting quarterly to the board on the implementation details for a
select group of projects from the previous year, since it takes about a year to demonstrate
implementation. The following projects were reviewed at the October, 2006 meeting

e TR-427, "Evaluation of High Slump Concrete for Bridge Deck Overlays," Several of
these types of bridge decks have been installed in Buchannan County and several more
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overlays are planned. lowa DOT has used this method for 3 years on a dozen projects
and it has been very popular.

TR-473, "Rehabilitation of Concrete Pavements Utilizing Rubblization & Crack & Seat
Methods,” There is software associated with this project that is of great assistance to
counties because it gives the structural estimates needed for design. lowa DOT has
standardized use of the multi-head type breaker. (This project is explained on Page 25
of Attachment 10)

TR-527, "Guidelines for Removal of Traffic Control Devices in Rural Areas,” County
engineers received information about these guidelines, discussed them with their
supervisory boards and put policies in place, but none had looked seriously into
removing any stop signs based on the guidelines. However, many said that when
dealing with the public this report was a tool to explain why there was or was not a
sign at the intersection in question. (This project is explained on Page 31 of
Attachment 10)
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ment and Technology Transfer
tivities

Additional research, development, and technology transfer activities are carried out in
several other Divisions and offices of the Department. Attachment 7 shows the distribution
of research funds throughout the Department.

A. Traffic & Safety Research

, The Office of Traffic & Safety sponsors a number of highway

- safety related research and demonstrations projects each year.
Although some are funded by IHRB or the SPR program, the
primary funding source is the lowa Traffic Safety Improvement
Program (TSIP), which provides about $500,000 annually. TSIP
projects can be safety studies, research or public information
initiatives. The Traffic Safety Fund, which funds the TSIP, is
% of annual lowa gas tax receipts. Proposals for TSIP projects are due August 15 each
year. The FY 06 awarded projects are listed in Attachment 8.

The Safety Management System (SMS) is a diverse partnership of lowa highway safety
practitioners in engineering, enforcement, education, and emergency services dedicated to
reducing the number and severity of crashes on lowa's roadways. The group is facilitated
by the lowa DOT State Safety Engineer and has developed an extensive Safety Toolbox
for use by lowans interested in improving roadway safety. The group also funds small
safety projects that provide high-impact safety messages or programs on a variety of topics
such as funding a pilot project for school bus cameras

———————] 10WA HIGHWAY
to record illegal passing of buses and partial funding SAFETY
for an older driver forum. Applications are taken MANAGEMENT
twice annually for SMS projects. p e SYSTEM

Additional funds ($160,000) for safety research and technology deployment were received
in 2006 from Section 163 (.08 Blood Alcohol Content (BAC) incentive) grants. These
funds will be used under a single 3 year project, Development and Implementation of
lowa’s Comprehensive Highway Safety Plan (CHSP). CHSP is a data-driven plan
developed under the leadership of the Office of Traffic and Safety in cooperation with the
lowa Governor’s Traffic Safety Bureau (GTSB) and other partners within the lowa SMS
Coordination Committee. It uses historical crash data and other information to identify
highway safety problems and systematically and
proactively address those problems. CHSP uses an
lows Compratisasiil integrated approach to highway safety, bringing to bear the
Flan (Chse) diverse collective knowledge and practices of stakeholders
State Leadership involved in aspects of transportation planning, health care

Team Meeting . X i o
September 14, 2006 and injury prevention, law enforcement, driver training,

onT= traffic operations, social environments, road maintenance,
vehicle design, road design, emergency response systems,
human factors, and vehicle insurance.
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B. Maintenance Research

The Office of Maintenance conducts a variety of research projects, mostly around the topic
of winter road management. The following testing and evaluation projects were conducted
in the winter. These are internal efforts, managed and conducted by Department field
maintenance personnel, generally without additional funding.

Air Brakes on Anti Ice Trailers — One trailer was
equipped with the standard electric brake system now
used on all anti-ice trailers. The other trailer was
equipped with an air brake system purchased from a
local vendor. Both trailers were pulled throughout
the winter season and then disassembled for
comparison of how much corrosion had attacked the
components. Material spread and liquid used was
recorded during the electric brake test period. The
purpose was to determine if air brakes would require less maintenance during a winter
season then the electric brakes we are currently using on our anti-ice trailers.

-

The air brakes required less maintenance and worked the entire winter season without
major repair. The electric brakes however required disassembly and cleaning several times
throughout the same period.

Flow Boy Semi Trailer — A semi flow boy trailer was constructed and tested at the
Anamosa Maintenance garage to determine if its ability to haul more material then the
departments’ typical tandem trucks will allow longer
snowplow runs and produce other benefits in winter
operations. Capacity for this trailer is approximately
3,400 gallons of liquid material (1,900 gallons in 2005)
| and approximately 12 ton of dry material (15 tons in
2005). This is an increase of hauling capacity of liquid
due to expanding the tank.

The semi tractor was equipped with a plow and wing
with the expectation that it will be able to treat nearly
96 lanes miles at 250 pounds per lane mile while plowing the roadway at the same time.
The unit was also equipped to pre-wet and anti-ice using the patented O-Nozzle system.

I.C.E. Blades — I.C.E. (Isolated Carbide Edge)

Snowplow Blades were tested to see if installing the

carbide in a cylinder form and isolating them from @
one another will keep the carbide from fracturing and

falling out. Several locations around the state were

chosen to test the blades on actual snow plow runs

and a test was conducted in District 4 to determine if

the blades last longer under an accelerated wear test.
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The test was conducted on dry bare pavement to determine if I.C.E. blades will wear
longer then the standard blades we now use.

After comparing all four sets of blades it was concluded that the 1.C.E. blade was not a
better blade for this application. The I.C.E. blades are approximately 10% higher cost, due
to the manufacturing process of drilling the holes to insert the carbide pieces.

Roll Tarps — Un-tarped loads of salt are exposed to moisture during snow runs which may
cause it to freeze in the box. The salt then has to be dumped from the truck and a fresh load
taken from the salt shed. This frozen load has to be
broken up and returned to the salt shed, thereby
adding additional moisture to the dry salt in the
shed. This additional moisture causes chunks to
develop inside the salt shed which have to be
broken up before use. The use of tarps may help
protect loads from becoming wet and freezing in

W the truck box. This project was designed to test the
- W% ability of commercial tarps to protect salt loads,
their ease of use and to determine which tarp characteristics would provide the best
protection against moisture.

It is the recommendation of the Winter Equipment Committee to provide a specification
with the following features to be included in a truck tarp system.

e Wind Deflector on the front of the tarp where it rolls up on the cab protector.

Side flaps on the tarp to completely cover the dump box and not allow snow to enter.
Larger area or spool to allow the tarp to roll up even if the side flaps don’t store well
Driven by an electric motor.

Automatic roll and unroll design.

Slush Blade - This project was designed to test the
feasibility of mounting a rubber blade behind the
carbide plow blade to clear slush, snow and water left
by the carbide blade. The blade will be mounted in such
a way that it could be retracted or lifted when not
needed. Slush-blades with rubber elements are used for
efficient removal of very wet snow, slush and ice/sleet.

The concept has proven to be very useful. It has been

determined that further research and testing is needed. Cameras will be added to the plow
next season to determine if the slush blade is actually taking the remaining ice/snow being
left by the front blade.

Wedge Shaped Brine Tanks - Many locations are now using a 900 gallon upright tank
mounted in the front of the dump box. This was not the safest way to carry the brine, so
Maintenance personnel set out to design a set of tanks to mount on the sides of the box and
still provide enough dry material to make a snow run.
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The new tank design would be a single tank model,
for each side and possibly eliminate the plumbing
problems experienced in previous multiple tank
setups. Cleaning of the dump box was also an issue;
because the multiple tank setups had a stainless
steel skid mounted to each tank (6 or 8 tanks) and
made it difficult to clean out the salt that had
collected underneath the tanks. However, the new
design would not have any metal base and would
be all plastic construction.

The new brine tanks seem to be performing well. Many positive reports were received
back after a short period of testing the tanks. This design is expected to be put into
statewide use.

C. Bridges & Structures Research

Innovative Bridge Research and Deployment - As part of TEA-21, FHWA implemented
a program for bridge research and innovation titled Innovative Bridge Research and
Deployment (IBRD), formerly known as Innovative Bridge Research and Construction
(IBRC). The program was created in an effort to promote the use of new innovative
materials and techniques in bridge design and construction.

In 2005, lowa received funding for two IBRC projects using accelerated construction to be
completed in FY 06. The total award was $835,000. The Office of Bridges & Structures
which has responsibility for coordinating and managing this program developed design
plans and contract documents for these two projects and assisted Boone and Madison
counties with construction inspection of critical components.

The two projects are:
Boone County Bridge carrying a local road over Squaw Creek —

The existing structure was a one-lane reinforced concrete single span arch constructed in
1917. The bridge spans 76 ft and has a roadway width of 17.1 ft. The replacement
structure is a prestressed concrete, three-span bridge (total length of 151° and width of
30%).
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The innovative aspect of this project is the use of precast reinforced concrete pier caps and
abutment footings, and post-tensioned precast concrete deck panels (using high
performance concrete) which will significantly reduce construction time. The use of
precast components reduced construction time significantly.

Total project cost: $550,000

Madison County Bridge carrying a local road over a drainage ditch —
The existing structure was a 21’ wide steel girder bridge with a timber deck. The
replacement structure is a single span, prestressed concrete box girder bridge.

The innovative aspect of this project is minimizing construction time by using high
performance precast concrete components in the form of precast box girders for the
superstructure and precast abutment footings for the substructure. In addition to the
benefits of fast substructure erection, the use of shallow girder sections will result in a
reduced profile thus eliminating the need for additional right-of-way and minimizing dirt
work. The overall construction time may be reduced by 50%.

Total project cost: $555,000

Shared Faculty Research Projects

The Bridge Engineer (BE) program associated with the Center for Transportation Research
and Education (CTRE) at lowa State University (ISU) provides bridge engineering support
and research expertise. This includes support of the Office of Bridges and Structures in the
development and conduct of research, support of special projects and support in training.
Current research projects conducted by the BE program include the following.

Monitoring of Arch Hangers on 1-235 Pedestrian Bridges - In the summer of 2003, the
lowa DOT constructed a 88m span, basket-handle arch pedestrian bridge over Interstate
235 near the Botanical Center in Des Moines, lowa. The precast, post-tensioned concrete
deck system used on this bridge represents perhaps the first application of precast,
segmental construction on the lowa highway system. The concrete deck panels on this
bridge are suspended from the steel arch ribs using 1.5 inch diameter high strength steel
rods.

The precast concrete deck panels were fabricated using a match-casting system in which
the first panel was used as the end form during the casting of the second, or adjacent,
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panel. The second panel was then used as the end form for the third panel, etc. This
process was repeated until the all panels for the bridge had been cast. During this process,
the final shape of the deck profile was precisely replicated by providing a very slight angle
change at the joint between adjacent concrete panels. In order to avoid placing undue
stress on the concrete panels, they must then be supported at this exact same relative
elevation when erected and post-tensioned together in the field.

The support elevations of the concrete panels can be controlled by the precise adjustment
of the anchor nut located at the bottom of the hanger rod directly beneath the panel (see
Figure 1). During the construction of this bridge, it became evident that, in some cases, the
hanger rod anchorage elevation, and therefore the tensile load in that particular hanger,
varied considerably from that anticipated by the designers. Some minor cracking of the
concrete panels was observed at the panel locations near these more-heavily loaded hanger
rods.

In order to eliminate this disparity, the contractor performed a series of small adjustments
in the final elevation of the panels during additional overnight closures of the highway
below (see Figure 2). These overnight closures of the highway required considerable
expense to the State for installation of traffic control and law enforcement as well as
inconvenience and potential danger to both the traveling public and the onsite workers.

The lowa State University Bridge Engineering Center was contracted to monitor and
evaluate the structural performance of the hanger rods on two similar pedestrian bridges
which were constructed near 40™ and 44™ Streets in Des Moines.

Investigation of Load Transfer Behavior of a Drilled Shaft at 1-235 over UPRR in Des
Moines - On September 26, 2005, a research team from the lowa State University Bridge
Engineering Center performed a load test to document the behavior of a single drilled shaft
foundation of the eastbound 1-235 bridge over the Union Pacific Railroad. The test was
performed on a closed roadway, using two loaded tandem dump trucks positioned directly
above the shaft in question. This test was performed with the trucks in a static position and
no attempt was made to collect data under moving load conditions.

Testing and Evaluation of the US 63 Bridge in Davis County - The US 63 bridge in Davis
County just north of Bloomfield was tested using DOT’s snooper truck which was driven
from North to South at a crawl speed (2-5 mph). Testing consisted of driving the snooper
truck along three different paths to capture the overall behavior of the bridge.

Laboratory, Field Testing and Evaluation of Precast Bridge Elements - Demonstrating the
benefits of precast, post-tensioned bridge components through this project may provide an
opportunity for the lowa DOT and lowa county engineers to design and construct more
cost effective and durable bridges. The research team will design and install monitoring
systems and perform laboratory structural tests on bridge specimens that represent
structural details for use on three field demonstration projects in Black Hawk County,
Boone County, and Madison County. Evaluation of performance will be formulated
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through comparisons with design assumptions, recognized codes, and standards including
the AASHTO specifications.

Ultra High Performance Concrete using Pi Girder - Buchanan County will construct a
bridge made of ultra high performance concrete Pi girders. The intent of the project is to
assess the behavior of the individual elements during construction, their long-term
performance, and the long-term performance and overall behavior of the completed bridge.
This project directly addresses the FHWA's Innovative Bridge Research and Construction
program'’s goal of demonstrating and documenting the effectiveness of innovative materials
and construction techniques for new bridge structures.

Other Bridge Research

Determination of Condition of Steel Abutment Piles — A consultant was retained by lowa
DOT to investigate concerns about corrosion of abutment steel piles due to water leakage.
Twelve existing bridges were examined and the condition of abutment piling was
documented along other relevant soil data to understand the cause for corrosion. In
addition to field measurement, laboratory analysis of the surrounding soil was conducted.

Investigation of Remaining Fatigue Life, 1-80 over Missouri River in Council Bluffs -
order to determine whether to replace the deck or the superstructure of the existing 1-80
bridge, WJE was contracted to perform a remaining fatigue life investigation. Based on the
results of this investigation a superstructure retrofit option was selected to enhance the
fatigue life.

D. Living Roadway Trust Fund Research

The lowa Living Roadway Trust Fund (LRTF)
is administered by the Office of Road Design.
Recognizing the value of native plants in our
roadsides, the lowa Legislature established the
LRTF program in 1988. Appropriations for the
LRTF are allocated from the road use tax fund, s

the Resource Enhancement and Protection (REAP) fund and other sources. This annual
competitive grant program provides funding for integrated roadside vegetation
management (IRVM) activities, including the preservation, establishment, and
maintenance of native vegetation along lowa's roadsides. Since 1990, more than $10
million has been awarded for research and demonstration projects, education and training
programs, gateway landscaping, and roadside enhancement, maintenance, and inventories.
Information about the program can be found at www.iowalivingroadway.com.

LRTF projects directly benefit lowans in many ways, including the beautification of
roadsides, the enhancement of children's education through the establishment of outdoor
classrooms, and the improvement of water and air quality through the use of plant
communities best adapted to, and sustainable along, our living roadways.
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The LRTF encourages the submission of proposals for research addressing aspects of
integrated roadside vegetation management. A request for research proposals is announced
each spring. Deadline for submission of proposals is July 31. LRTF projects accepted for
funding in 2006 are listed in Attachment 9.
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-nsportation Research Board

The mission of the Transportation Research Board is to promote innovation and progress
in transportation through research. TRB is one of six major divisions of the National
Research Council, a private institution administered by the National Academy of Science
and National Academy of Engineering.

TRB provides an extensive range of services, including

e Opportunities for information exchange on current transportation research and practice

e Management of cooperative research and other research programs

e Analyses of national transportation policy issues and guidance on federal and other
search programs, and

e Publication and access to research information from around the world.
Information exchange opportunities are provided
through the annual TRB meeting, field visits by

technical staff, conferences and workshops, and

standing committees and task forces. There are over 200 committees composed of
engineers, administrators, researchers and educators who identify research needs, review
papers for presentation and publication, and encourage implementation of research
findings.

TRB administers both the National Cooperative Highway Research Program (NCHRP)
and the Strategic Highway Research Program (SHRP II).  All state highway departments
contribute annually to NCHRP research activities. Research priorities are set by
AASHTQ’s Standing Committee on Research. Another program administered by TRB is
Innovations Deserving Exploratory Analysis (IDEA) which encourages exploration of
untested concepts with potential technological breakthroughs.

TRB committees with lowa DOT participation:

e Committee on General Structures - Sandra Larson, member

e Portland Cement Concrete Pavement Construction - Sandra Larson, member

e Task Force on Surface Transportation Weather - Sandra Larson and Tina Greenfield,
members

e Committee for Pavement Technology Review and Evaluation - Sandra Larson, member

e NCHRP Project Panel on IDEA - Sandra Larson, member

e NCHRP Panel on Development of Guidelines to Improve Safety During Nighttime
Construction or System Preservation Work - Mark Bortle, Chair

e Transportation Safety Management

e Safety Data, Analysis and Evaluation - Tom Welch, member

e Committee for a Study of Supply and Demand for Highway Safety Professionals in the
Public Sector - Tom Welch, member

e NCHRP Project Panel on Median Intersection Design for Rural High-Speed Divided
Highways - Tom Welch, member
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NCHRP Project Panel on AASHTO Strategic Highway Safety Plan Implementation
Support - Tom Welch, member

NCHRP Project Panel on Safety and Other Implications of Changed Speed Limits on
High Speed Roads - Tom Welch, member

SHRP |1 Technical Coordinating Committee for Safety Research - Tom Welch,
member

NCHRP Project Panel on Balancing the Benefits and Tradeoffs of Shoulder Rumble
Strips and Centerline Rumble Strips on Divided and Undivided Highways in Urban
and Rural Areas - Troy Jerman, member

NCHRP Project Panel on Evaluation of Safety Strategies at Signalized Intersections —
Troy Jerman, chair

Properties of Concrete — Bob Younie, member

Mineral Aggregates — Bob Younie, member

NCHRP Project Panel on Testing and Calibration Methods for RWIS Sensors — Dennis
Burkheimer, chair

Characteristics of Nonbituminous Components of Bituminous Paving Mixtures — Jon
Hinrichsen, member

SHRP |1 Expert Task Group on Collaborative Decision Making on Additions to
Highway Capacity — Steve Larson, member

Effect of Median Width and Slope on the Frequency and Severity of Cross-Median
Accidents on Rural Roadways — Dave Little, member

NCHRP Project Panel on Improvement of Procedures for the Safety-Performance
Evaluation of Roadside Features — Dave Little, member

NCHRP Project Panel on Criteria for Restoration of Longitudinal Barriers — Dave
Little, member

NCHRP Project Panel on Cost Effective Measures and Planning Procedures for Travel
Time Variation, Delay, and Reliability — Phil Mescher, member

NCHRP Project Panel on Thermally Sprayed Metallic Coatings to Protect Steel Pilings
— Joe Putherickal, member

NCHRP Project Panel on Alternative Organizational Designs for State Transportation
Departments for Improving Strategy, Delivery, and Operations — Nancy Richardson,
chair

Roadside Maintenance Operations — Joy Williams, chair

NCHRP Project Panel to Develop AASHTO Guidelines for Vegetation Control — Joy
Williams, member

Signing and Marking Materials — Kurtis Younkin, member
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A. lowa Transportation Research Collaboration Agreement

The lowa DOT has a collaboration agreement with The University of lowa, lowa State
University, the University of Northern lowa, and CTRE. The purpose of the collaboration
is to facilitate transportation research to benefit the state of lowa.

Semi-annual collaboration meetings are held to order
priorities among groups, bring new ideas to the table, review
needs, expertise, and facilities available. The group also
collaborates on independent transportation research, looking
for new ways to serve the state through regional and national
research interests. Meeting sites rotate among member
agencies, enabling participants to get to know each other’s
capabilities.

Many research projects come about as a result of focus groups
comprised of DOT staff, city and county engineers,
consultants, industry and university representatives. Focus
groups are initiated by the DOT, based on types of work as
outlined in the lowa Transportation Research Collaboration Agreement. The Road
Weather Issues focus group meeting in June 2004 was the first of its kind in the Midwest.
The Human Factors focus group meeting held in June 2005 was also the first of its kind for
the region. Other focus group topics include pavement, construction, hydraulics, drainage,
environment, geotechnical issues, and planning.

A page for information about the collaboration is included in the R&T Bureau’s web pages
(http://www.dot.state.ia.us/research/collaboration.htm). Researchers can visit the site to
find the business plan, focus group information and a contact list developed to facilitate
collaboration among researchers at different universities.

B. Center for Transportation Research & Education (CTRE)

The Center for Transportation Research and Education (CTRE) coordinates
transportation research activities for lowa State University. CTRE’s mission is to
develop and implement innovative methods, materials, and technologies for improving
transportation efficiency, safety, and reliability while improving the learning
environment of students, faculty, and staff in transportation-related fields.

CTRE’s work with the lowa DOT is structured with a three-year rolling Basic Agreement
and Management Agreement, Annual Work Plans and individual research project addenda.
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CTRE supports the work of lowa DOT through a variety of activities, including:
e Conducting research

e Administering the Local Technical Assistance Program (LTAP)

e Continued development of a technician training program

e Support for pavement management and geographic information systems (GIS)
development

e Statewide Urban Design & Specifications program (SUDAS)

Support for remote sensing activities as part of the GIS program

Statewide traffic safety database system.

Conducting the 2005 Mid-Continent Research Symposium

Conducting training, technology transfer workshops and conferences
Leading focus groups.

Each year the lowa DOT and CTRE develop work plans for shared faculty in three major
transportation research areas: structures, materials, and PCC pavements. These shared
faculty provide the DOT with expertise in specialized technical areas. The bridge engineer
conducts research projects and assists the Office of Bridges & Structures as needed. The
materials engineer conducts research, provides training and assists with special
investigations, particularly with regard to hot mix asphalt. The PCC engineers conduct
research projects, develop and execute the research program for the CP Tech Center and
help the Center develop and execute training and technology transfer programs. The CP
Tech Center develops concrete research in its testing and teaching laboratory and
administers several lowa-led pooled fund projects.

CTRE also supports the lowa DOT through administration of the DOT Library. The
librarian selects, catalogs and retains materials for the library, conducts literature searches
for researchers, posts research activities to the Transportation Research Information
System (TRIS) and Research in Progress (RIP) databases and represents lowa in the
Midwest Transportation Knowledge Network (MTKN).

Other ongoing research includes traffic and safety, winter
operations, remote sensing and long-term transportation
planning. A total of about 100 individual research
contracts are structured as Addenda to the Management
Agreement.
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Attachment 4 A

FY 2006 SPR Allocations by Type of Work

Type Cost| %$ Count C;/t:n t
Bridges & Structures 136,000 4.73 4 6.25
CTRE 230,000 8.00 1 1.56
Design 175,000 6.08 3 4.69
Environment 30,000 1.04 2 3.13
Future 96,000 3.34 4 6.25
Geotechnical 60,000 2.09 2 3.13
Info Technology 190,000 6.61 3 4.69
ITS 79,625 2.77 4 6.25
Library 107,400 3.73 1 1.56
Materials 336,700 11.71 14 21.88
Maintenance 464,000 16.13 11 17.19
NCHRP & TRB 458,834 15.95 2 3.13
Training & Tech
Transfer 250,000 8.69 2 3.13
Traffic & Safety 262,500 9.13 11 17.19

Total | 5 876,059 | 100.00| 64 100.00
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Attachment 5

FY 2006 Research Funds Leveraged
Through lowa-Led Pooled Fund Projects

12% 13%
O lowa $
m Other state $
OFHWA $
O Industry $
62%
lowa | Otherstate | FHWA | Industry o
Pooled Fund 06 $ 06 $ 06 $ 06 $ Total % lowa
SICOP 0 0| 22,000 0 22,000 0
Mtce Concept Vehicle 0 0 0 0 0 0
Enterprise | 75,000 110,000 0 0 185,000 40.5
CARS 0 0 0 0 0 0
Aurora | 25,000 125,000 0 0 150,000 16.7
LRFD 0 10,000 0 0 10,000 0
MCO | 15,000 225,000 | 32,465 0 272,465 5.5
SCC | 10,000 0 0 0 10,000 100
Slag/Deicer 8,000 8,000 0 0 16,000 50
Surface Char | 20,000 80,000 | 40,000 | 150,000 290,000 6.9
Ternary Mix | 15,000 135,000 | 100,000 | 25,000 275,000 5.5
Smart Work Zone | 22,500 200,000 0 0 222,500 10.1
Total | 190,500 893,000 | 194,465 | 175,000 | 1,452,965 13.1
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FY 2006 All DOT Research Allocations

Attachment 7

Office $ Amount Source
Bridges & Structures 835,000 | IBRC
Design 61,220 | LRTF
Materials NA | Operating Funds
Maintenance NA | Operating Funds
Research & Technology 3,038,750 | ITS
Systems Planning 20,000 | SPR Planning Funds
Traffic & Safety 604,000 | TSIP
Traffic & Safety 50,000 | SMS
Traffic & Safety 160,000 | Sec 163 (BAC)
Traffic & Safety 200,000 | AAA grant
Subtotal $ 4,968,970

SPR Research 2,876,059
IHRB 3,109,442
Primary Road Research 891,995

Grand Total | $ 11,846,466
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Attachment 8

FY 2006 Traffic Safety Improvement Program - Approved Projects

Project Amt
Workzone Safety Training $45,000
Experimental Application of Pavement Markings $50,000
lowa County Access Policy $17,500
Engineering Analysis Tools $20,000
Intersection Magic Statewide License $10,000
Educational Services for Safety Analysis Software $25,000
Safety Circuit Rider Support $20,000
Safety Engineering Training & Peer Exchanges $25,000
Traffic Signals Brochure $4,000
Synthesis of Practice on the Use of Video Detection $35,000
Safety Impacts of Street Lighting at Rural Intersections $45,000
Guidelines for Treatment of Uncontrolled, Opposing Access in the $50,000
Vicinity of Major Arterial Intersections

lowa Traffic Safety Data Services Center $25,000
Workzone Safety Research & Development $22,500
Traffic Sign Inventories / Replacement Program $20,000
Statewide / Work Zone Safety Education $50,000
Traffic Education for Safety Awareness Campaign $50,000
San Marnan Drive and Flammang Drive Traffic Safety Study $50,000
Safety Management System Toolbox Implementation $30,000
Before / After Analysis of Installation of Signals at High Speed $10,000
Signalized Intersections

TOTALS $604,000
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Attachment 9

Research Projects Accepted for 2006 Living Roadway Trust Fund

Project Amount
Native Cover Crops: Second Year Establishment of Native Species 28,244
Adding Wildflower Diversity to Species Poor Grasslands 23,976
Does the dominant warm-season grass determine the diversity of prairie 9.000
reconstructions '
Total | $61,220
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RESEARCH AND DEVELOPMENT

The Highway Division of the lowa Department of Transportation engages in research and
development for two reasons: first, to find workable solutions to the many problems that require
more than ordinary, routine investigation; second, to identify and implement improved
engineering and management practices.

This report, entitled “lowa Highway Research Board Research and Development Activities
FY2006” is submitted in compliance with Sections 310.36 and 312.3A, Code of lowa, which
direct the submission of a report of the Secondary Road Research Fund and the Street Research
Fund respectively. It is a report of the status of research and development projects, which were
in progress on June 30, 2006; it is also a report on projects completed during the fiscal year
beginning July 1, 2005, and ending June 30, 2006. Detailed information on each of the research
and development projects mentioned in this report is available in the Research and Technology
Bureau in the Highway Division of the lowa Department of Transportation.

IOWA HIGHWAY RESEARCH BOARD

In developing a progressive, continuing and coordinated program of research and
development, the Highway Division is assisted by the lowa Highway Research Board. This
advisory group was established in 1949 by the lowa State Highway Commission to respond to
the research denoted in Section 310.36 of the Code of lowa and now is denoted by 312.3A.

The Research Board consists of 15 regular members: seven lowa county engineers, four lowa
DOT engineers, one representative from lowa State University, one from The University of
Iowa, and two engineers employed by lowa municipalities. Each regular member may have an
alternate who will serve at the request of the regular member. The regular members and their
alternates are appointed for a three-year term. The membership of the Research Board as of June
30, 2006, is listed in Table I.

The Research Board held seven regular meetings during the period of July 1, 2005, to
June 30, 2006. Suggestions for research and development were reviewed at these meetings and
recommendations were made by the Board.



2005-2006 IOWA HIGHWAY RESEARCH BOARD MEMBERS

Member Term Expires
Ahmad Abu-Hawash 12-31-06

Chief Structural Engineer

Iowa DOT Bridges and Structures
800 Lincoln Way

Ames, IA 50010

(515) 239-1393

John Adam 12-31-08
Deputy Director

Iowa DOT - Statewide Operations Bureau

800 Lincoln Way

Ames, IA 50010

(515) 239-1333

James Alleman -
Dept. of CCE Engineering

Iowa State University

390 Town Engineering Bldg.

Ames, IA 50011

(515) 294-3532

Lyle Brehm 12-31-02
Tama County Engineer

1002 W. 5" Street

Tama, [A 52339-2216

(614) 484-3341

Scott Dockstader 12-31-07
District Engineer

Iowa DOT - District 1

1020 S. Fourth Street

Ames, IA 50010

(515)239-1194

Robert Ettema -
Dept. of Civil & Env. Engineering

The University of lowa

4105 Seamans Center

Iowa City, [A 52242

(319) 384-0596

Todd Fonkert 12-31-07
Bremer County Engineer District 2
1995 Euclid Avenue

Waverly, IA 50677

(319) 352-4302 SS# 009

Alternate
Deanna Maifield
Methods Engineer

Iowa DOT Office of Design

800 Lincoln Way
Ames, IA 50010
(515) 239-1402

James Berger
Director of Materials
Iowa DOT

800 Lincoln Way
Ames, IA 50010
(515) 239-1843

Wade Weiss

Green County Engineer
114 N. Chestnut
Jefferson, IA 50129
(515) 386-3316

Robert Younie
Construction Engineer
Towa DOT - District 1
1020 S. Fourth Street
Ames, IA 50010
(515) 239-1542

Danny Waid

Howard County Engineer
137 N. Elm Street
Cresco, IA 52136

(563) 547-2620 SS# 045



Jon Ites

Buena Vista County Engineer
215 E. 5" Street

P.O. Box 368

Storm Lake, IA 50588

(712) 749-2540 SS# 011

Larry Jesse

Director of Local Systems
Iowa DOT

800 Lincoln Way

Ames, IA 50010

(515) 239-1291

John Joiner

Public Works Director
515 Clark Avenue
P.O. Box 811

Ames, IA 50010
(515) 239-5165

Jeff Krist

Project Manager

Public Works Department
209 Pearl Street

Council Bluffs, IA 51503
(712) 328-4635

Mark Nahra

Delaware County Engineer
2139 Highway 38

P.O. Box 68

Delaware, IA 52036

(563) 927-3505 SS# 028

John Rasmussen

Pottawattamie County Engineer
223 South 6™ Street

Council Bluffs, IA 51501

(712) 328-5608 SS# 078

Roger Schletzbaum
Marion County Engineer
402 Willetts Drive
Knoxville, IA 50138
(641) 828-2225 SS# 063

Clark Schloz

Jackson County Engineer
201 W. Platt

Maquoketa, IA 52060
(563) 652-4782 SS# 049

12-31-06
District 3

12-31-06

12-31-08

12-31-06

12-31-08
District 4

12-31-07
District 5

12-31-06
District 6

Steve Camp

Pocahontas County Engineer
99 Court Square, Suite 4
Pocahontas, IA 50574-1629
(712) 335-3252 SS #076

Mark Kerper

Assistant Director

Office of Location and Environment
Iowa DOT

800 Lincoln Way

Ames, IA 50010

(515) 239-1591

Ronald Knoche

City Engineer

410 E. Washington Street
Iowa City, IA 52240-1825
(319) 356-5138

Richard Fosse

Director of Public Works
410 E. Washington Street
Iowa City, IA 52240-1825
(319) 356-5141

Jim Ebmeier

Mills County Engineer
403 Railroad Avenue
Glenwood, IA 51534
(712) 527-4873 SS# 078

Jim Armstrong

Appanoose County Engineer
1200 Highway 2 W
Centerville, IA 52544

(641) 856-6193 SS# 004

Steve Gannon

Linn County Engineer
1888 County Home Road
Marion, IA 52302-9753
(319) 892-6400 SS# 057



RESEARCH AND DEVELOPMENT PROJECTS

Proposals for research and development are reviewed by the lowa Highway Research Board,
and its recommendations are transmitted to the Director of the Highway Division of the
Department of Transportation. Expenditure of funds for research and development is then
authorized on an individual project basis.

These expenditures may be charged to the Primary Road Fund, Farm-to-Market Road Fund or
the Street Research Fund, depending on which road system will benefit from the project. If more
than one jurisdiction's roads share in the benefits, the costs are shared.

Table II is a record of expenditures for research and development made during the fiscal year
ending June 30, 2006. Total expenditure was $3,109,442.42.

IN-HOUSE RESEARCH AND DEVELOPMENT

Research and development projects performed by lowa DOT personnel are termed "in-house"
projects. These projects may involve other departmental and field personnel, in addition to
personnel from the Research and Technology Bureau, Operations Research Section. In many
instances, personnel from other offices are designated as principal investigator, which means that
they have a major role in the planning, performance and analysis of the research.

Contract research funds may be used for material and equipment costs for in-house research,
but cannot be used for salary or personal expenses of the participating personnel. Consequently,
the contract amounts for in-house projects are relatively small. The Research and Technology
Bureau, Operations Research Section, wishes to express its appreciation to other offices for their
assistance.

NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM

The National Cooperative Highway Research Program (NCHRP) was organized by the
American Association of State Highway Officials (now the American Association of State
Highway and Transportation Officials—AASHTO). The program is administered by the
Transportation Research Board (TRB), a branch of the National Academy of Sciences.

The purpose of NCHRP is to provide the funds and direction for research in highway matters
of national concern.

The program is funded annually by all of the states in an amount equal to 0.055 percent of the
federal aid allocated to the states for highways. Iowa's obligation and actual expenditure for
NCHRP varies and may be influenced by billing practices.



SECONDARY ROAD TRAFFIC COUNT PROGRAM

Secondary road traffic counts and road inventories are conducted annually and funded from
the Secondary Road Research Fund as Non-contract Engineering Studies. The Office of
Transportation Data conducted traffic counts in 25 counties during fiscal year 2006 as part of the
Annual Traffic Count Program. This activity consisted of 5900 portable recorder classification
counts, 170 portable recorder volume counts and 50 manual counts. Traffic volumes from these
counts are used to develop Motor Vehicle Traffic Flow Maps for each county showing the
Annual Average Daily Traffic (AADT) on specific road sections within each county.

Secondary roads geometrics and current condition inventories were requested from and were
submitted by all 99 counties. This data provides county engineers, highway engineers, planners
and administrators with essential information needed to determine design standards, to
systematically classify highways, and to develop programs for improvement in maintenance of
secondary roads.

SECONDARY ROAD RESEARCH FUND

Section 310.34 of the Iowa Code authorizes the lowa Department of Transportation to set
aside each year an amount not to exceed 1 percent of the receipts to the Farm-to-Market Fund
in a fund to be known as the Secondary Road Research Fund. This authorization was first made
in 1949; it was repealed in 1963 and reinstated in 1965. When the fund was reinstated, the use
was designated to finance engineering studies and research projects. The lowa Department of
Transportation accounting procedure for the Secondary Road Research Fund is based on
obligations for expenditures on research projects and not the actual expenditures. The fiscal year
2006 financial summary is:

Beginning Balance 7-1-05 $2,553,235.15
Receipts
State Road Use Tax Fund
(1¥2% of receipts) $1,176,250.45
Federal Aid Secondary
(12% of receipts) 0.00
Research Income 0.00
Sub-Total $1,176,250.45
Total Funds Available $3,729,485.60
Obligation for Expenditures
Obligated for
Contract Research $1,862,750.87
Non-Contract
Engineering Studies 242.,620.34
Total Expenditures $2,105,371.21
BALANCE 6-30-06 $1,624,114.39



STREET RESEARCH FUND

The Street Research Fund was established in 1989 under Section 312.3A of the Iowa Code.
Each year $200,000 is set aside from the street construction fund solely for the purpose of
financing engineering studies and research projects, which have as their objective the more
efficient use of funds and materials available for construction and maintenance of city streets.
The Iowa Department of Transportation accounting procedure for the Street Research Fund is
based on obligations for expenditures on research projects and not the actual expenditures. The
fiscal year 2006 financial summary is:

Beginning Balance (7-1-05) $ 957
FY06 Street Research Funding 200,000
Total Funds Available for Street Research $200,957
Total obligated for Expenditure $183.854
Ending Unobligated Balance 6-30-06 $17,103

PRIMARY ROAD RESEARCH FUND

The Primary Road Research Fund is from non-obligated funds of the Primary Road Fund.
These funds can only be expended on lowa DOT projects for which the funds were reserved,
such as contracted research and project-specific research supplies or equipment. An estimate of
Primary Road Research Fund expenditures is made prior to the beginning of each fiscal year.
The amount expended for contract research from the Primary Road Research Fund for FY06 was
$751,387.35 and the estimate for FY07 is $750,000.



PROJECTS INITIATED DURING FY 2006
TR-541  The Effects of Headcut and Knickpoint Propagation on Bridges in lowa
TR-542  Development of Continuous Concrete Slab Bridge Standards
TR-543  Development of Three Span Prestressed Concrete Beam Bridge Standards
TR-544  Technology Transfer Toolbox: A Research Implementation How-To Guide
TR-545  Development of Self-Cleaning Box Culvert Designs
TR-546  Revision to the SUDAS Traffic Signal Design Guide

TR-547  Investigation of Electromagnetic Gauges for Determination of In-Place Density of HMA
Pavements

TR-548  Investigation of the Impact of Rural Development on Secondary Road Systems

TR-549  Roadway Design Standards for rural and Suburban Subdivisions

TR-550  Performance Evaluation of Rubberized Pavements in lowa

TR-551  Local Agency Pavement Marking Plan

TR-552  Field Evaluation of Timber Preservation Treatments in lowa Highway Applications

TR-553  Examination of Curing Criteria for Cold In-Place Recycling

TR-554  Performance and Evaluation of Concrete Pavement Granular Subbase

TR-555  Evaluation of Hot-Mix Asphalt Moisture Sensitivity Using the Nottingham Test Equipment
TR-556  Feasibility Investigation of Segmentally Precast Bridge Piers for Accelerated Construction
TR-557  Evaluation of Lignin Derived from Agricultural Co-Products as an Antioxidant in Asphalt
TR-558  Use of Ultra-High Performance Concrete in Geotechnical and Substructure Applications
TR-559  Improved Method for Determining Wind Loads on Highway Sign and Traffic-Signal Structures
TR-560  Clear Zone - A Synthesis of Practice and Benefits of Meeting the Ten-Foot Clear Zone Goal on

Urban Streets

20 Projects



PROJECTS COMPLETED DURING FY 2006

The following projects were completed during FY 2006 and the project final reports were approved by the
Iowa Highway Research Board:

Project Project Title Completion

Number Date

TR-412 Development of a Computer Controlled Underbody Plow 1/27/2006

TR-427 Evaluation of High-Slump Concrete for Bridge Deck 10/28/2005
Overlays

TR-466 Evaluation of Unbonded Ultrathin Whitetopping of Brick 6/30/2006
Streets

TR-473 Rehabilitation of Concrete Pavements Utilizing Rubblization 9/30/2005
and Crack and Seat Methods

TR-483 Evaluation of Hot Mix Asphalt Moisture Sensitivity Using 10/28/2006
the Nottingham Asphalt Test

TR-484 Materials and Mix Optimization Procedures for PCC 4/1/2006
Pavements

TR-489 Innovative Solutions for Slope Stability Reinforcement and 1/27/2006
Characterization in lowa Soils

TR-503 Utility Cut Repair Techniques — Investigation of Improved 2/24/2006
Utility Cut Repair Techniques

TR-511 Design and Construction Procedures for Concrete Overlay 10/28/2005
and Widening of Existing Pavements

TR-514 Development of a Manual of Practice for Roadway 6/30/2006
Maintenance Workers

TR-515 A Guide for Monitoring and Protecting Bridge Waterways 4/1/2006
Against Scour

TR-521 Field & Laboratory Investigation of Hydraulic Structures 2/24/2006
Facilitating Fish Abundance & Passage Through Bridges in
Iowa

TR-524 Review of Inconsistencies Between SUDAS and lowa DOT  6/30/2006
Specifications

TR-526 Feasibility of Cooperative Development of Wetland 2/24/2006
Mitigation Projects

TR-527 Guidelines for Removal of Traffic Control Devices in Rural ~ 12/8/2005
Areas

TR-532 Evaluation of Transverse Joint Forming Methods in PCC 2/24/2006
Pavement

TR-535 Reuse of Lime Sludge from Water Softening and Coal 9/30/2005
Combustion Byproducts

TR-537 Iowa Data Collection and Analysis for the 2005-2006 2/24/2006
National Surface Characteristics

TR-538 Using Scanning Lasers for Real-Time Pavement Thickness 6/30/2006

Measurement

19 Projects
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Table Il

FINANCIAL SUMMARY OF RESEARCH AND DEVELOPMENT PROJECT EXPENDITURES
July 1, 2005 to June 30, 2006
(Active projects with no current fiscal year expenditures are not included)

Project Title
Collection and Analysis of Stream Flow Data

ISU Local Technical Assistance Program (LTAP)
Evaluation of Unbonded Ultrathin Whitetopping of Brick
Streets

Rehabilitation of Concrete Pavements Utilizing
Rubblization and Crack and Seat Methods

Development of a Mix Design Process for Cold-In-Place
Rehabilitation Using Foamed Asphalt

Evaluation of Hot Mix Asphalt Moisture Sensitivity Using
the Nottingham Asphalt Test Equipment

Materials and Mix Optimization Procedures for PCC
Pavements

Innovative Solutions for Slope Stability Reinforcement
and Characterization in lowa Soils

Embankment Quality Phase IV - Application to
Unsuitable Soils

Performance Evaluation of Steel Bridges: Phase Il

Field Testing of Railroad Flat Car Bridges

Optimization and Management of Materials in Earthwork
Construction

Evaluation of Long Term Field Performance of Cold In-
Place Recycled Roads

Utility Cut Repair Techniques - Investigation of
Improved Utility Cut Repair Techniques to Reduce
Settlement in Repaired Areas

Improving PCC Mix Consistency & Production by Mixing
Improvements

Determination and Evaluation of Alternate Methods for
Managing and Controlling Highway-Related Dust,
Phase Il - Demonstration Project

Thin Maintenance Surfaces Phase Il - Municipal Streets
and Low-Volume Rural Roads

Design Guide and Construction Specifications for
NPDES Site Runoff Control

AASHTO 2002 Pavement Design Guide Implementation
Plan - Phases | and Il

Laboratory Study of Structural Behavior of Alternative
Dowel Bars

Design and Construction Procedures for Concrete
Overlay and Widening of Existing Pavements

Decision Support Model for Assessing Archaeological
Survey Needs for Bridge Replacement Projects in lowa
Development of a Manual of Practice for Roadway
Maintenance Workers

A Guide for Monitoring and Protecting Bridge
Waterways Against Scour

Measurement of Seasonal Changes and Spatial
Variation in Pavement Subgrade Support Properties - A
Link to Pavement Performance

Monitoring Wind-Induced Vibrations/Stresses in a High
Mast Lighting Tower

Developing Flood-Frequency Discharge Estimation
Methods for Small Drainage Basins in lowa

Evaluation of Dowel Bar Retrofits for Local Road
Pavements

Field & Laboratory Investigation of Hydraulic Structures
Facilitating Fish Abundance & Passage through Bridges
in Western lowa Streams

Primary Road

Secondary Road

Street

Research Fund Research Fund Research Fund Total
Expenditures Expenditures Expenditures Expenditures
76,697.59 121,865.27 23,351.96 221,914.82
10,000.00 63,247.80 42,263.77 115,511.57
5,924.95 5,924.95
3,646.60 2,668.64 6,315.24
29,934.54 26,583.24 8,462.48 64,980.26
2,698.08 2,698.08
4,233.70 1,178.08 5,411.78
4,224.46 23,371.91 27,596.37
13,680.23 6,366.94 5,5651.22 25,598.39
104,767.67 28,075.72 2,323.44 135,166.83
50,401.32 50,401.32
25,772.71 6,498.13 4,363.58 36,634.42
18,610.72 20,738.92 39,349.64
1,873.12 3,896.13 5,769.25
9,719.35 4,678.59 3,629.09 18,027.03
9,723.40 9,723.40
483.56 13,734.23 14,217.79
16,708.26 22,682.48 39,390.74
543.99 543.99
29,797.63 11,391.14 41,188.77
18,442.47 19,898.59 38,341.06
99.63 99.63
32,423.50 32,423.50
11,356.06 29,178.33 2,088.11 42,622.50
2,107.26 4,045.92 640.09 6,793.27
1,636.08 1,636.08
47,311.00 47,311.00
6,859.00 136.42 6,995.42
13,482.26 11,583.64 2,512.60 27,578.50



Project

522

523

524

525

526

527

528

529

530
531

532

533

534

535

536

537

538

539

540

541

542

543
545
546

547

548

549

550
551

552

554

555

Project Title
Investigation of Steel Stringer Bridges: Substructures
and Superstructures
Appropriate Traffic Calming Techniques for Small lowa
Communities
Review of Inconsistencies Between SUDAS and lowa
DOT Specifications
Design Guide for Improved Quality of Roadway
Subgrades and Subbases
Feasibility of Cooperative Development of Wetland
Mitigation Projects
Guidelines for Removal of Traffic Control Devices in
Rural Areas
Development of a New Process for Determining Design
Year Traffic Demands
Construction and Evaluation of a Prestressed Concrete
Bridge Constructed Using Ultra High-Performance
Concrete

Development of an Improved Integral Bridge Abutment-
to-Approach Slab Connection

Effective Shoulder Design and Maintenance

Evaluation of Transverse Joint Forming Methods in PCC
Pavement

Evaluation of Design Flood Frequency Methods for lowa
Streams

Design Procedures and Field Monitoring of Submerged
Barbs for Streambank Protection

Reuse of Lime Sludge from Water Softening and Coal
Combustion Byproducts

Implementation of the Water Quality Control BMPs &
Design & Specifications Manuals in the lowa
Stormwater Runoff Control Interactive Manual

lowa Data Collection and Analysis for the 2005/2006
National Surface Characteristics Field Experiment Plan
Using Scanning Lasers for Real-Time Pavement
Thickness Measurement

Instrumentation and Monitoring of Precast, Post-
tensioned Bridge Approach Pavement

Developing Guidance for Use of Lighting on Rural and
Urban Roadways in lowa

The Effects of Headcut and Knickpoint Propagation on
Bridges in lowa

Development of Continuous Concrete Slab Bridge
Standards

Development of Three Span Prestressed Concrete
Beam Bridge Standards

Development of Self-Cleaning Box Culvert Designs
Revision to the SUDAS Traffic Signal Design Guide

Investigation of Electro-Magnetic Gauges for
Determination of In-Place Density of HMA Pavements
Investigation of the Impact of Rural Development on
Secondary Road Systems

Roadway Design Standards for Rural and Suburban
Subdivisions

Performance Evaluation of Rubblized Pavements in
lowa

Local Agency Pavement Marking Plan

Field Evaluation of Timber Preservation Treatments for
lowa Highway Applications

Performance & Evaluation of Concrete Pavement
Granular Subbase

Evaluation of Hot Mix Asphalt Moisture Sensitivity using
the Nottingham Asphalt Test Equipment
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Primary Road
Research Fund
Expenditures

Secondary Road
Research Fund
Expenditures

Street
Research Fund
Expenditures

Total
Expenditures

12,162.95
52,138.41
36,566.99

10,788.74

14,676.44

4,919.82

28,692.96

19,194.88

2,621.91

25,454.30

3,655.43

10,214.37

29,675.85

38,895.08

8,244.68

10,037.34

14,649.00

8,937.33

2,714.59

3,481.59
12,842.92
7,965.21

6,102.11
6,701.21

136.36

3,077.00

108,490.50
34,480.53
38,620.00
29,352.52
14,981.00
43,561.12

25,215.68

45,746.45

46,225.05
40,737.71

20,309.94

33,387.20

13,881.95

10,490.00

14,516.68

42,388.69

31,266.09

60,611.33

34,125.96
15,304.48
249,146.43

220,686.80
4,546.57
2,725.60

2,906.43
7,609.91
15,278.34

9,284.19
24,038.84

28,082.82

9,349.19

383.64

2,430.74
27,719.58

13,093.09

19,229.71

191.46

2,680.35

2,405.60

3,497.00

1,717.26

1,015.02

2,496.46

4,691.50

2,805.03
3,735.04

3,142.40

8,533.80

819.39

108,490.50
49,074.22
118,477.99
79,012.60
25,769.74
43,561.12

59,121.83

50,666.27

75,109.47
40,737.71

39,504.82

38,689.46

41,741.85

17,642.43

24,731.05

73,781.80

71,176.19

68,856.01

44,163.30
17,800.94
263,795.43

229,624.13
4,546.57
10,131.69

6,388.02
23,257.86
26,978.59

18,528.70
30,740.05

36,616.62

9,485.55

4,280.03



Primary Road

Research Fund

Secondary Road

Research Fund

Street

Research Fund Total

Project Project Title Expenditures Expenditures Expenditures Expenditures
Use of Ultra-High Performance Concrete in
558 Geotechnical and Substructure Applications 248.06
Laboratory, Field Testing and Evaluation of Precast
561 Bridge Elements 41,457.75 41,457.75
1027 Secondary Road Research Coordinator 84,325.34 84,325.34
Development of In-Situ Detection Methods for Material
1081 Related Distress (MRD) in Concrete 2716.19 2,716.19
Contract Research Subtotal 751,387.35 1,957,066.07 242,942.06 2,951,147.42
FY 2006 Planning and Research Program
SPR-PL-1(42) (Transportation Inventory Engineering Studies Subtotal) 158,295.00 158,295.00
Total of Expenditures 751,387.35 2,115,361.07 242,942.06 3,109,442.42
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Collection and Analysis of Stream Flow
Data

Objective: Collect the data necessary for analytical studies
(including flood-frequency discharge estimation) to define,
for any location, the statistical properties and trends in
discharge or elevation of streams, lakes, and reservoirs.
Define the water-surface-elevation profiles and
corresponding discharges along streams in basins with at
least 100 mi” of drainage area for selected floods. Evaluate
the flood characteristics and hydraulics at existing and
proposed flow structures in basins of all sizes when
requested.

Progress: Data collection and annual reporting of stream flow
data is ongoing annually.

Reports: Annual Report, Flood Event Reports
Implementation: Flood frequency and discharge data is used for

sizing hydraulic structures across the state. Structure
design agencies use this data for their designs.
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s and 25.6% State
- 10% Primary funds,
45% Secondary funds
and 45% Street funds

promote research -
encourage implementation -
distribute research data

lowa State University Local Technical
Assistance Program (LTAP)

Objective: The objective of this project is to help Iowa's local

governments keep up with growing demands on local
roads, streets, bridges, and public transportation. The center
provides technical and management assistance to lowa's
local transportation officials through a variety of programs.

Progress: The major tasks are the following:

publishing at least six Technology News newsletters per
year,

conducting at least 10 training courses/workshops per year,
distribute publications,

provide service and information to users, and

present transportation safety information to rural
communities by employing a Transportation Safety Circuit
Rider.

Reports: Newsletters

Implementation: Implementation of research findings and the

proper training of state and county employees will improve
the quality and reduce the cost of road construction and
maintenance.
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Transportation Research Board
Education for County Engineers

Objective: The objective of the project is to send two county
engineers annually to the TRB Annual Meeting in
Washington, D.C., for research education. County
engineers selected are generally those starting their term as
regular members of the IHRB. The experience of attending
the TRB Annual Meeting gives county engineers serving
on the IHRB a better understanding of research at a
national and international level. Additional benefits may
be gained as the county engineers begin to develop ideas
for research from their experience at the TRB meeting.

Progress: In the time period 1995 to 2006, a total of 19 county
engineers were sent to TRB.

Reports: None
Implementation: All county engineers who have attended the
conference so far thought it was a very good educational

experience. They believe the experience will allow them to
better serve their counties and the IHRB.
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Effective Structural Concrete Repair

Objective: The overall objective will be to develop innovative
repair methods/materials that result in cost effective repair
of structural concrete elements.

Progress: A final report summarizing the work to date was
presented at the April 2004 meeting. Also, a synopsis of
the installation procedures used for each of the FRP wraps
has been created for use by maintenance personnel. The
synopsis is included as an appendix to the final report. A
revised final report will be prepared in 2008 to reflect the
service life of the documented repairs.

Reports: Final Report, April 2004

Implementation: Results from this investigation will provide
technical information that engineers in the bridge field can
use to lengthen the useful life of structural concrete bridges.
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An Integral Abutment Bridge with
Precast Concrete Piles

Objective: The research objectives are the following:

* Determine the state departments of transportation that
permit the use of PCC piles in integral-abutment bridges.
For those states that use PCC piles in this type of a bridge,
summarize the PCC pile design practices and investigate
the abutment to pile connection details.

» Evaluate the performance of selected PCC piles in the
bridge on County Route E43 over Otter Creek in Otter
Creek Township of Tama County. This bridge will be
referred to as the Tama County Bridge.

» Establish the longitudinal displacement versus temperature
behavior for the abutments of the Tama County Bridge.

Progress: Final analysis and report preparation are underway. A
final report is expected in early 2007.

Reports: None

Implementation: The results obtained from this research will
provide bridge design engineers with a better understanding
of the behavior of the PCC abutment piles in the Tama
County integral-abutment bridge. Engineers with the
Office of Bridges and Structures of the lowa Department of
Transportation have expressed concerns regarding the
ductility of PCC piles in an integral-abutment bridge, since
PCC piles exhibit non-ductile behavior. The experimental
measurements of the lateral-displacement of the abutment
pile caps, periodic visual inspections of the top portion of
selected PCC abutment piles, and recorded longitudinal
strains for these selected PCC piles in the Tama County
Bridge will provide bridge design engineers with
information regarding the performance characteristics of
these PCC piles.
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Identification of Laboratory
Techniques to Optimize Superpave
HMA Surface Friction Characteristics

Objective: The main purpose of this research is to evaluate
various blends of aggregates to optimize the combination of
micro- and macro-texture to achieve a desired level of
friction. Aggregate classifications and properties currently
used to provide desirable friction levels for high traffic
situations will be evaluated and possibly revised based
upon this research.

Progress: Issues have created challenges with this project, such
as identifying aggregates that would be of interest to the
two sponsors of the project, the Indiana and Iowa
Departments of Transportation. These issues have now
been resolved, and work can be accelerated on this project.
A final report is expected in early 2007.

Reports: None
Implementation: These research findings are expected to

identify blends of aggregates that can be used in Iowa to
maintain the current baseline of friction. It is anticipated

niversity - ,674;

Iowa State University
- $56,3206)

Funding Source:
Pooled funds
coordinated by North
Central Superpave
Center at Purdue
University - 50%
Institute for Safe,
Quiet, and Durable
Highways funds, 25%
Indiana DOT funds
and 25% State -
100% Primary funds

that increase macrotexture will diminish the need for high
quality friction aggregates to provide increased
microtexture. This will lead to more economical surface
courses for use in lowa by reducing the need to import
friction aggregates.
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Field Testing of Abrasive Delivery
Systems in Winter Maintenance

Objective: The objective of this project is to conduct a series of
experiments aimed at improving the ability of abrasives to
increase friction on snow and ice-covered roads. Two
novel delivery methods will be tested and compared with
existing delivery methods, using a friction measuring
device. It is expected that friction increases due to
abrasives will diminish more slowly with the two delivery
methods than with existing delivery methods.

Progress: Delays resulting from obtaining appropriate winter
conditions for testing as well as administrative delays have
slowed progress on this project. It is anticipated that a final
report will be prepared in 2007.

Reports: None

Implementation: Maintaining roads in winter in lowa is
difficult. The safety of the driving public is paramount. If
one of these novel abrasive delivery methods proves more
effective than conventional methods and is-cost effective,
then winter maintenance will be more easily performed and
the driving public will be safer.
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12 rows of corn provide
the best alternative to

the traditional snow fence
in terms of performance
and cost effectiveness.

Living Snhow Fences

Objective: The following are the main objectives:

Determine the optimal configuration of corn rows and
switch grass to “catch” drifting snow. Other living snow
fences may also be studied during this part of the study, and
direct comparison with artificial (i.e. wooden or plastic)
snow fences will be made.

Create a living snow fence design guide which parallels the
snow fence guide developed under SHRP. This will
indicate how to configure living snow fences for given
levels of snow fall and wind fetch.

Develop suitable marketing tools to “sell” living snow
fences as a desirable option to landowners. This will
include attempting to develop an appropriate cost tool to be
used in providing compensation to landowners.

Progress: A draft final report has been submitted and should be

presented to the lowa Highway Research Board in January
2007.

Reports: Draft Final Report, September 2006

Implementation: The results of this study will be presented at

an appropriate meeting in lowa after completion of the
project. The report and the design guide will also be made
available via e-mail to all subscribers to the snow and ice
mailing list, and would be placed on the Snow and Ice
Cooperative Program and lowa DOT Web sites.
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Field Performance Study of Past lowa
Pavement Research: A Look Back

Objective: The objective of this project is to take a
comprehensive look back at selected lowa Highway
Research Board projects to evaluate their performance over
a period that is more representative of their expected
service life.

Progress: A draft final report has been submitted and should be
presented to the lowa Highway Research Board in January
2007.

Reports: Draft Final Report

Implementation: The results of this study will also provide a
better understanding of pavement performance and the
factors that influence performance. Validated findings of
the past pavement research is being summarized. The new
findings will provide a measure of the impact that the
pavement research program has made on pavement design,
construction and material selection.
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Evaluation of Unbonded Ultrathin
Whitetopping of Brick Streets

Objective: Demonstrate the ability to design and place an
unbonded PCC overlay on an existing base of ACC and
brick, and evaluate the performance of the 3" PCC overlay
to that of the 3" ACC overlay in the short- and long-term.

Reports: Final Report, June 2006
Implementation: Information gathered from the three reporting

periods will be distributed to city administrators and the
highway industry through the following:

» Distribution of the project reports by the lowa Highway
Research Board to public entities and consultants

» Use of the CTRE newsletters and Portland Cement
Concrete Center publications

* Presentations at the APWA Iowa Chapter annual meetings

* Technology abstracts in the Midwest Concrete Consortium
Web Page

Asphalt Surface with Exposed Brick

Finished Project
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Technology Transfer Program for the
lowa Highway Research Board

Objective: The objective of this project is to provide improved
research technology transfer and information distribution to
the IHRB and to transportation professionals in Iowa.

This project also provides resources to cover facility costs
for small workshops related to IHRB research when it
would be beneficial to transfer technology.

Progress: This project covers meeting costs for the lowa
Highway Research Board’s annual traveling meeting at
field sites in lowa. No other technology transfer activities
required funding for FY 06-08.

Reports: None
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b

Funding Source:
100% State -

60% Primary funds,
35% Secondary funds
and 5% Street funds

Evaluation of Using Non-Corrosive
Deicing Materials and Corrosion
Reducing Treatments for Deicing Salts

Objective: To develop a series of tests that will allow the
evaluation of existing and future deicing chemicals
respective to their effectiveness at removing snow and ice,
and their impact on the highway infrastructure and
surrounding environment.

Progress: A final report is currently being written and should be
presented to the lowa Highway Research Board in 2007.

Reports: None
Implementation: The results of this study will be presented at
an appropriate meeting in lowa after completion of the

project. The report would also be made available via
e-mail to subscribers on the snow and ice mailing list.
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Investigation of Materials for the
Reduction and Prevention of Corrosion
on Highway Maintenance Equipment

Objective: The research project attempts to find methods that
can effectively and economically reduce corrosion on
maintenance vehicles, especially when liquid deicing
chemicals are being used.

Progress: There have been numerous delays in the progress of
this project. It is anticipated that the final report will be
complete in late 2007.

Reports: None
Implementation: The result of this study will be presented at an
appropriate meeting in lowa after completion of the project.

The report would also be made available via e-mail to all
subscribers on the snow and ice mailing list.
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Rehabilitation of Concrete Pavements
Utilizing Rubblization and Crack and
Seat Methods

Objective: The objective of this project is to study the effects of
PCC rubblization and crack-and-seat operations of the
HMA overlay thickness necessary to achieve the desired
design life. To design HMA overlay on fractured slabs, it
is necessary for the design to specifically avoid, or control,
the primary distress, i.e. reflective cracking. This is the
function of the slab fracturing process in combination with
a sufficient thickness of HMA overlay to control the strains
at the bottom of the HMA layer, which are a function of the
constitution of the entire pavement structure, more
especially the subgrade. In order to achieve this objective,
four sub-objectives will need to be addressed: 1) to
determine the structural value of PCC slabs fractured by
either method, 2) to examine design, construction and
performance records of existing overlaid fractured PCC
pavements to estimate the effects of subgrade, fractured
slab thickness and structural value, and overlay thickness
on performance (or life), 3) to establish a structural and
fatigue model, and 4) to validate/calibrate the model using
in-service pavement performance histories and the
instrumented pavements on IA 141. Ultimately, this
project will provide a research report and design guidelines
to the Iowa DOT.

Reports: Final Report, September 2005

Implementation: The structural value of the fractured slabs will
provide more accurate information for the design of
overlays over rubblized and crack and seat pavements. The
design guide may be used by pavement designers for
improvement of the pavement designs.
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and 5% Street funds

Development of a Mix Design Process
for Cold In-Place Rehabilitation Using
Foamed Asphalt- Phases | and Il

Objective: The main objective is to develop a new mix design
process for CIPR using foamed asphalt. The research will
1) review past research efforts on foamed asphalt, 2)
evaluate the current practices of CIPR with emulsion, 3)
determine mix design parameters for CIPR with foamed
asphalt, and 4) develop a lab procedure.

Progress: All necessary RAP materials were collected from
seven different sources. The developed foamed asphalt
mix design process was successfully validated against
seven different RAP materials. The SPT equipment from
Interlaken was successfully installed and calibrated at the
Asphalt laboratory of the University of lowa. A time
extension was needed because the Interlaken SPT
equipment needed extra time in calibration and the Wirtgen
foaming equipment broke down and it had to be shipped to
Wirtgen in Tennessee for repair. Both the Interlaken SPT
equipment and the Wirtgen foaming equipment are now
operational. The Dynamic modulus test and flow number
test are scheduled to be completed by the end of March,
2007, and the additional three months are needed to analyze
the data and write a final report.

Reports: None

Implementation: The implementation outlook for the proposed
project is very realistic, given a number of planned
construction projects of CIPR pavements using foamed
asphalt in lowa. The results of this study will provide a
better understanding of the CIPR process using foamed
asphalt. A new design method for the CIPR using foamed
asphalt is expected to come out of the study for
implementation.
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o Primary
This funding is
provided as the
required state
matching funds for
the FHWA project.

Evaluation of Composite Pavement
Unbonded Overlays

[Installation and Maintenance of Weigh in Motion (WIM)
Detection System on Iowa Highway 13 in Delaware County]

Objective: The IHRB is providing funding as a cost-share of

$50,000 (out of a total project cost of $230,000). The
purpose of this funding is to provide for placement and
maintenance of a WIM system in support of the research
project, Evaluation of Composite Pavement Unbonded
Overlays.

Reports: Final Report, September 2006

Implementation: The results of this project and two others in
Iowa indicate that a design process now exists to provide
engineers with a cost-effective thin PCC overlay response
to pavement rehabilitation needs.
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Stapled #4 bars that tie the widening unit to the thin overlay

27




Investigation of the Long Term Effects
of Concentrated Salt Solutions on
Portland Cement Concrete

Objective: The objectives of this project are:

* Determine the long-term effects of concentrated solutions
of magnesium, sodium and calcium chloride as well as
calcium magnesium acetate or other alternative liquid
deicers on durable Portland cement concrete

» Estimate the potential for reduction in performance and
service life for pavements (jointed plain, reinforced and
continuously reinforced) and structures subjected to various
concentrated deicing brines.

Progress: Thin section specimens from the bridge decks
examined previously prepared. All specimens for Task 6
have been placed in the appropriate solutions. Work at the
University of Toronto continues on identifying distress
mechanisms and determining scaling potential of various
deicers.

Reports: Progress Report, August 2006

Implementation: The results of this research may be used to aid

Department of in the decision-making processes, with respect to the
Transportation - continued use of concentrated liquid deicers, while
86.7% other sources minimizing any potential damage to concrete pavements
and 13.3% State - and structures.

45% Primary funds,

45% Secondary funds

and 10% Street funds
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Evaluation of Hot Mix Asphalt Moisture
Sensitivity Using the Nottingham
Asphalt Test (NAT) Equipment

Objective: This research will develop one or more test protocols
using the superpave gyratory compactor and the NAT with
which more reliable, or robust, determinations may be
obtained of the likelihood of moisture damage in hot mix
asphalt mixtures. These protocols will include and
specifically address sample preparation, sample
conditioning and testing, and recommendations as to
critical acceptance criteria. Field validation and
implementation plans will be recommended.

Reports: Final Report, October 2005

Implementation: 1) DOT specification for each aggregate type
and source that identifies the material as a stripper or a non-
stripper; and 2) revised DOT specification substituting the
recommended method/protocol in place of the current
AASHTO T-283 procedure. Revision of the current
specification to allow the use of 150 mm samples in the
AASHTO T-283 procedure.
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Materials and Mix Optimization
Procedures for PCC Pavements

Objective: The ultimate goal of this research project is to
provide contractors and engineers with a set of guidelines
that simplify and specify the process of producing
affordable and durable PCC pavements. The guidelines
will provide details on optimization of concrete mixing
procedures when supplementary cementitious materials and
other admixtures are used to modify the properties of
concrete. The scope of this project is limited to materials
commonly used by the lowa DOT.

The specific objectives of the project include:
* Define the characteristics of a “good” concrete mix while
still in the plastic state.
» Investigate effects of the key parameters of concrete mixing
on fresh concrete properties.
* Develop guidelines for proper optimization of materials
and mixing method/time.

Reports: Final Report, April 2006

Implementation: Implementation of the project results will be
conducted through an implementation module structured for
practicing engineers, technicians, quality assurance/quality
control personnel, contractor superintendents, trade persons,
and producers. Development of user guides and training
sessions will be at the joint discretion of the Principal
Investigator and PCC Center Advisory Board and Iowa
Highway Research Board. In addition, the results will be
incorporated for national distribution into the deliverables of
the larger Material and Construction Optimization for Concrete
Pavements program.
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Economics of Using Calcium Chloride
vs. Sodium Chloride for Deicing/Anti-
icing

Objective: The objective of this project is to determine what
mixture of calcium chloride and sodium chloride is best
applied to the road surface under winter weather
conditions, to provide the best possible level of service to
the public, in the most economical way possible. As part of
this, economic factors, as well as ice melting capability,
will be considered, and operational impacts will be a major
factor of consideration.

Progress: There have been numerous delays in the progress of
this project. It is anticipated that the final report will be
complete in late 2007.

Reports: None

Implementation: The result of this study will be presented at an
appropriate meeting in lowa after completion of the project.
The report will also be made available via e-mail to all
subscribers to the Snow and Ice mailing list, and will be
placed on the Snow and Ice Cooperative Program Web site
(wWww.sicop.net).
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Innovative Solutions for Slope Stability
Reinforcement and Characterization in
lowa Soils

Objective: The objectives of this research are as follows:

* Identify state-of-the-art practices for design, construction
and maintenance of earth slopes to reduce slope instability
problems on new embankments and backslope cuts.
Develop recommendations specific to lowa site conditions.

* Document several failure sites (5-10) where failures have
been observed in order to better understand conditions that
lead to instability in Iowa.

» Show the validity of and develop appropriate test
procedures (i.e. Instructional Memorandums) for
determining shear strength parameters using the Borehole
Shear Test.

» Investigate and conduct simple pilot tests to evaluate
various remediation techniques.

* Recommend design, construction and remediation
alternatives for Iowa soil conditions to ensure slope
stability of new embankment till and shallow backslopes.

Reports: Final Report, January 2006
Implementation: A summary sheet will be created and a
PowerPoint presentation will be made at appropriate

local/regional conferences to help in design, construction
and maintenance operations.
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Development of Winter Performance
Measures for Maintenance Operations

Objective: The objective of this project is to create a method for
measuring performance levels of winter maintenance
operations during winter storms. The method must
consider the severity of the storm, and must be able to
measure the outcomes of the winter maintenance actions in
such a way as to cumulatively assess the performance of
those actions.

Progress: There have been numerous delays in the progress of
this project. It is anticipated that the final report will be
complete in late 2007.

Reports: None

Implementation: The results of this study will be presented at
an appropriate meeting in lowa after completion of the
project. The report would also be made available via e-
mail to all subscribers to the snow and ice mailing list. The
final report will be made available in pdf format.
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Embankment Quality Phase IV -
Application to Unsuitable Soils

Objective: Embankment Quality Phase IV research is to
continue development and refinement of the QM-E
program, but with effort focused specifically on
“unsuitable” soils. This phase will provide additional
Grading Certification Level I training of contractor and
field personnel on two separate pilot projects - preferably
one in western lowa and one in southern lowa. The
outcomes of this phase will be 1) final recommendations
for QM-E implementation; 2) a proposed lowa DOT
developmental specification; and 3) improved data
management tools for contractor quality control (QC) and
Iowa DOT quality assurance (QA).

Progress: The construction and data collection (Task 4) phase is
still on going. Regular meetings have also been conducted
to keep ISU personnel updated about the projects progress,
address necessary questions, and develop plans for onsite
data collection. ISU personnel have made approximately 20
trips to the site in the past 3 months. Activities have mostly
involved independent QA testing, the primary focus of
which has been DCP and moisture testing. To date more
than 80 DCP/moisture tests (approximately 10% the
contractors test total) and 30 moisture tests have been
completed. Proctor, sieve analysis, Atterberg limit, and
expansion index tests have also been conducted and
analyzed. A new DCP calculation sheet was created for the
contractor’s quality control specialist to assist in calculating
proper DPI values. The new sheet provides a more
efficient, reliable, and quick means to calculating DCP test
values. Data collection will continue through the 2007
construction season.

Reports: None
Implementation: The results of this research and pilot studies

will be used as a basis for developing statewide
specification changes for improved roadway embankments.
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Performance Evaluation of Steel
Bridges - Phase Il

Objective: There are two primary objectives to the proposed
research: first, to study the performance of bridges with
suspect or untested design details; and second, to develop a
low-cost system for use by secondary road bridge owners
to easily monitor the conditions of infrastructure.

Progress: The tasks have been completed. A final report is
expected to be complete by early 2007.

Reports: None

Implementation: The product of this research will be a better
understanding of two types of primary road bridges and the
development of a low-cost monitoring system for
secondary road bridges. With the behavior information for
the primary road bridge, the bridge owner will likely gain
confidence in the performance of two bridge types. Also,
secondary road bridge owners will have a low-cost system
for monitoring bridges for specific behaviors or events.
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Field Testing of Railroad Flat Car
(RRFC) Bridges

Objective: The primary objective of this research was to obtain
more data on the structural behavior of additional RRFC
bridges. When this project was initially proposed, only two
RRFC demonstration bridges had been constructed and
tested. Numerous other variables needed to be investigated.
Refinement of the design methodology presented in
TR-444 was needed, as well as the development of a load
rating process for these types of bridges.

In June, 2005, the need to investigate continuous span
RRFC bridges became apparent and thus an extension to
the current project to include the testing of three continuous
span bridges was proposed and approved by the IHRB.

Progress: The work associated with simple span railroad flatcar
(RRFC) bridges has been completed. During the past year
the majority of the work associated with continuous span
bridges has also been completed. Two two-span RRFC
bridges in Buchanan County were tested during the summer
of 2006 and one three span RRFC bridge in Winnebago
County was tested this fall. Analyses of the field load test
data have been completed for the two Buchanan County
RRFC bridges and are nearly complete for the Winnebago
County RRFC bridge. A theoretical grillage analyses is
currently being developed for use in developing design
procedures for RRFC bridges. In addition to the design
procedures, a rating procedure for multi-span RRFCs is
being developed.

Reports: None

Implementation: The primary value of the proposed research is
to provide counties with a bridge superstructure alternative
that is relatively inexpensive and easy to install. Results of
this investigation will improve the design methodology
previously developed in TR-444. The rating methodology
developed in this investigation will make it possible for
county engineers and consultants to rate these types of
bridges.
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Optimization and Management of
Materials in Earthwork Construction

Objective: The following are the objectives for this project:

» Through a forensic study of recent geotechnical problems
and failures in Iowa, identify the impact of not doing
material management and optimization.

* Determine appropriate parameter values to use in
optimizing geotechnical system performance and material
placement (i.e. shear strength, volumetric stability) in
particular geotechnical applications, including subgrades,
retaining structures, embankments, box culverts, and
foundations.

* Develop guidelines (i.e. flow chart) for selection, mixing,
stabilization and/or ground improvement of materials that
provide desired engineering properties to obtain optimal
performance for the various applications.

* Provide recommendations for Phase II pilot studies and
development of design tools/software.

Progress: The Field and laboratory work is complete. The final
report is currently being written. And will be complete
mid-2007.

Reports: None

Implementation: In addition to the written report, a summary
sheet will be created, and presentations will be made at
appropriate local and regional conferences. The
observations and conclusions from this study will provide
recommendations for better management and optimization
of on-site and select earth materials through the use of new
ground improvement technologies. State, county, and local
transportation agencies and contractors can implement the
recommendations for improved geotechnical construction.
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Funding Source:
100% State -

50% Primary funds
and 50% Secondary
funds

Evaluation of Long Term Field
Performance of Cold In-Place Recycled
Roads

Objective: The objectives of this research project are to develop

an understanding of the following:

How the engineering properties of CIPR material, the
environment, traffic and subgrade conditions influence the
performance of the CIPR pavement.

How the engineering properties of CIPR material change
over time.

How the mix design and the construction methods
influence the engineering properties of CIPR materials.

A rational mix design method and construction quality
control system that is generally accepted in lowa.

Progress: The research has been completed and a final report is

in preparation. The report is expected to be ready for
presentation to the board in early 2007.

Reports: None

Implementation: The result of this study will allow

transportation officials to make decisions with regard to
cold in-place asphalt recycling with more confidence that
those decisions will result in actual improvements in road
performance. As road performance improves, road users
will have more satisfaction with pavement condition and
tax payers will obtain more cost effectiveness from
transportation network investments.
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Utility Cut Repair Techniques -
Investigation of Improved Utility Cut
Repair Techniques to Reduce
Settlement in Repaired Areas

Objective:

* To identify pavement cost effective and durable patching
techniques. Pavement patch techniques will be examined
on existing urban streets and rural highways. Good and
poor pavement utility repair techniques will be identified.

» Research and identify trench subsurface principles that
minimize utility trench settlement or bridging of the trench
in cold weather.

» Develop a best practices utility repair techniques manual
for state and local jurisdictions, which is a synthesis of
known field practices and/or documented research. A
section of the manual will contain recommended
requirements that can be used by jurisdictions in their
utility permit process.

Reports: Final Report, February 2006

25% Secondary funds Implementation: The observations and conclusions from this

and 50% Street funds study will provide recommendations on effective utility cut
repairs. State, county, and city transportation
agencies/jurisdictions can implement the recommendations
for utility cut repairs. It is anticipated that the best
practices manual will be incorporated as a chapter in the
Statewide Urban Design Manual and the specification
recommendations will be included in the Statewide Urban
Specifications Manual.
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Improving PCC Mix Consistency and
Production by Mixing Improvements

Objective: To find optimal mixing procedures for production of
a homogeneous and workable mixture and quality concrete
using a two-stage mixing operation.

Specific Objectives:

* To achieve optimal mixing energy and time for a
homogeneous cementitious material.

* To characterize the homogeneity and flow property of the
pastes.

» To investigate effective methods for coating aggregate
particles with cement slurry.

» To study the effect of the two-stage mixing procedure on
concrete properties.

* To improve production rates.

Progress: Laboratory concrete testing is complete. Analysis of
the field data obtained is being undertaken. Report
preparation has begun to document the laboratory and field
results. There has been difficulty in identifying and
developing a full scale field test section. Due to difficulties
in determining a field test location, the final report will be
written on the laboratory work completed to date.

Reports: None
Implementation: The lowa DOT will use this two-stage mixing

operation in demonstration projects. This is intended to
lead to development of a new specification for the process.
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Determination and Evaluation of
Alternate Methods for Managing and
Controlling Highway-Related Dust,
Phase Il - Demonstration Project

Objective: The objective of the proposed study is to evaluate the
effectiveness of two dust control additives that have been
used but subjected to limited systematic studies. The two
suppressants are: ground asphalt shingles and soap stock (a
soybean oil by-product). These materials will be compared
with untreated sections, as well as lignin and calcium
chloride that are currently widely used as dust palliatives.

Reports: Final Report, June, 2005

arch 31, 2005

Implementation: The observations and conclusions from this

Research Board study will provide recommendations on most effective dust
Funding: control methods and materials. State, county, and city
$107,070 transportation agencies can implement the

recommendations for maintenance of unpaved roads.
Funding Source:
100% State -
100% Secondary
funds
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Thin Maintenance Surfaces - Phase lll -
Municipal Streets and Low Volume
Rural Roads

Objective: The objective of the proposed project is to fully
develop a thin maintenance surface technology transfer
program specifically for municipal and secondary road
personnel.

The program will be developed to fit the specific needs of the
following groups:

* Municipal and county engineers

» Consulting engineers and contractors involved in secondary
road and street maintenance

* Secondary road and street superintendents

» Officials involved in street maintenance for small
municipalities

Progress: The research has been completed. A final report and
manual are being finished up and will be presented to the
board in early 2007.

Reports: None

Implementation: The technology transfer program will be based
on the findings from Phase I and II of this research
program. Researchers will work with a focus group of the
target audience to develop effective material including
report(s) and a manual of practice.
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Design Guide and Construction
Specifications for NPDES Site Runoff
Control

Objective: Update and publish a revised erosion control section
in the SUDAS Urban Design Standards and Urban
Standard Specifications in order to provide additional tools
for designers and contractors to meet the requirements of
National Pollution Discharge Elimination System (NPDES)
Phase II Stormwater Regulations. Issue addenda to the two
SUDAS manuals and place the contents of the erosion and
sedimentation control on the Web. Assist lowa DOT to
upgrade its design standards and specifications for lowa
DOT’s and counties’ rural projects.

Reports: Final Report, July 2006

Implementation: This project will provide lowa Municipal
Separate Storm Sewer Systems entities and design
engineers a reference and design handbook for selection
and implementation of water quality based BMP for
stormwater management. The design procedures and
specifications should facilitate the adoption of water quality
based stormwater management by lowa communities.
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AASHTO 2002 Pavement Guide
Implementation Plan - Phases | and |l

Objective: The objective is to formalize a process leading to an
approved implementation plan by July 2004.

Reports: Final Report, May 2005

Implementation: The benefits that may accrue from this project
include the following:

* A detailed analysis of the Design Guide by knowledgeable
faculty and Iowa DOT staff.

* An examination of the data-readiness of lowa DOT for
implementation.

* A sensitivity study to identify those factors of specific
importance to implementation in lowa.

* A phased approach to implementation over four years, with
which the background, the basics, the testing and use of the
new guide can be developed in an orderly fashion.

* A training schedule for DOT and non-DOT users.
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Laboratory Study of Structural
Behavior of Alternative Dowel Bars

Objective: The objective of this research is to determine an
improved test procedure to replace the AASHTO T253
procedure and the corresponding analysis to incorporate the
modulus of dowel support based upon structural laboratory
tests.

Reports: Final Report, September 2006

Implementation: Implementation is to be done via
recommendations to the following:

» State DOTs for improved dowel bar design

* AASHTO for an improved test procedure to replace the
current T253

*  FHWA for improved dowel bar design.
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Design and Construction Procedures
for Concrete Overlay and Widening of
Existing Pavements

Objective: The objectives of this research are as follows:

* Conduct a structural analysis of the overlay and widening
unit contributions to stress reductions and extended
pavement life of the composite pavement.

» Develop construction guidelines for construction of thin
concrete overlays and widening units and a catalog of
designs employed.

* Develop overlay design procedures for the thin PCC
overlays and widening units.

» Validate the structural and design procedure with field load
tests and strain measures for the various pavement layers of
the existing pavements.

Reports: Final Report, October 2005
Implementation: The results will be implemented through:

* Presentation of the design manual with city, county, state,
and national groups during their annual meetings or
through special workshops.

* Development of demonstration projects with specific
county, city and state engineers in selected lowa highway
districts to illustrate the process.
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Decision Support Model for Assessing
Archaeological Survey Needs for
Bridge Replacement Projects in lowa

Objective: The Decision Support Model will leverage Iowa
DOT’s 30-year investment in archaeological survey to
create a tool for evaluating the archaeological potential of
bridge replacement projects. The following objectives will
be achieved:

* Evaluate data from previous archaeological surveys of
bridge replacements with regard to their ability to detect
buried archaeological sites.

» Identify critical variables that influence the presence,
preservation, and relative age of cultural deposits in a
proposed bridge replacement’s Area of Potential Effect.

» Develop a Decision Support Model that allows project
planners and their archaeological consultants to apply the
critical variables in evaluating the archaeological potential
of proposed bridge replacement projects.

* Develop a handbook in pdf format containing guidance and
best practices for using the Decision Support Model

* Develop recommendations for further research to improve,

45% Primary funds test, and extend the Decision Support Model.
and 55% Secondary
funds Reports: Final Report, September 2006

Implementation: The Decision Support Model will be used at
the local level by city, county, and district engineers, at the
state level by State Historical Preservation Office and lowa
DOT, and by archaeological and engineering/
environmental consultants at the individual project level.
Self-training will be provided to some extent by the User’s
Manual, but some amount of hands-on, instructor-led
training may also be needed.
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Development of a Manual of Practice
for Roadway Maintenance Workers

Objective: The objective of this project is to prepare a
maintenance practices manual for county road workers and
supervisors for use as a training and reference tool. The
manual will be topical with each maintenance activity
covered in a short chapter that will offer concise
information targeted to equipment operators (backhoe
operators and truck drivers) and other workers who actually
perform the maintenance work. Ideally, the chapters would
form the backbone for a “tool box talk™ safety and training
program.

Reports: Final Report, June 2006

Implementation: Presentations to introduce and explain the
handbook will be made to county engineers and
transportation professionals at conferences and workshops.
The manual will be highlighted in Iowa’s Local Technical
Assistance Program (LTAP) publication, Tech News, and
technical articles will be developed incorporating the
research findings. It is anticipated a one-day workshop on
the manual will most likely be developed, and will be
provided for maintenance workers at many locations
around the state over the next several years through the
Iowa LTAP.
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A Guide for Monitoring and Protecting
Bridge Waterways Against Scour

Objective: The objective of this project is to prepare a
comprehensive, well-illustrated, and practical manual that
will substantially help engineers in monitoring,
maintaining, and protecting bridge waterways so as to
mitigate or manage scour occurring at the bridge structures.

Reports: Final Report, April 2006

Implementation: The primary product of this project will be a
practical manual that will aid engineers to monitor bridge
waterways. If deemed necessary, the manual could be
introduced and explained in a workshop setting.

Waterway scour threatens bridge abutment and embankment.
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Measurement of Seasonal Changes
and Spatial Variation in Pavement
Subgrade Support Properties - A Link
to Pavement Performance

Objective:

* Conduct field tests on newly compacted subgrade (after
construction and prior to paving) to document spatial
variation in stiffness parameters,

* Monitor changes in subgrade stiffness due to seasonal
variation in moisture and temperature, and

* Measure the influence of matric suction (difference of pore
air pressure and pore water pressure) and the water content
of the soil in the laboratory to establish a database for [owa
soil types.

Progress: Instrumentation data are still being collected. A case
study is being conducted to measure the temperature,
moisture content, frost depth, and depth to water table on a
completed project on US 20. The case study aims to
document the measurements of changes in engineering
properties of subgrade materials due to spatial and seasonal

0 effects.
and 10% Street funds

Reports: None

Implementation: The resulting technology transfer will be
incorporated into the final report of the Embankment
Quality Phase IV TR-492 project. It is envisioned that the
conclusions will be used as a basis for developing proposed
statewide specification changes.

The research findings and conclusions will be disseminated
through electronic distribution of the final report, the Iowa
DOT and CTRE’s Websites, and through local/regional
presentation. It is also expected that the final
recommendations will be implemented at the national level
through publication of technical papers and presentation at
TRB in Washington, D.C.
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45% Se
and 10%

Guidelines for Safety Treatment of
Roadside Culverts

Objective: General guidelines will be developed for safety
treatment alternatives for cross-drainage culverts. Cost-
effective analysis procedures will be utilized to determine
traffic characteristics and roadside geometries for which
each of the above safety treatments are most cost-
beneficial.

Progress: This project involves identifying the benefits of
implementing various safety treatments for roadside
culverts. Although the project was originally intended only
to examine the benefits of extending culverts, the scope of
this project changed when safety grates were successfully
tested on 3:1 slopes. This scope change caused the project
to be delayed. The Roadside Safety Analysis Program
(RSAP) has been used to determine the important variables
that affect the benefits of the various safety treatment
options. RSAP was then run to identify the actual benefits
associated with each option over the range of each
important variable. RSAP results are currently being
compiled and the final report will soon begin to be drafted.

treet funds Reports: None

Implementation: Generalized guidelines for safety treatment of
cross-drainage culverts will greatly simplify development
of plans for 3R projects. These guidelines will provide
reasonably accurate and consistent safety treatment designs
for roadside cross-drainage culverts. Further, the
simplified design guidelines will significantly reduce the
effort required to develop safety treatment plans for
roadside cross-drainage culverts.

It is anticipated that the lowa DOT will be able to
immediately implement the simplified design guidelines
developed under the study proposed herein. A short
seminar will be presented at the end of this study in order to
train lowa highway designers in the application of the
guidelines.
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Monitoring Wind-Induced
Vibrations/Stresses in a High-Mast
Lighting Tower

Objective: A high-mast tower in the I-35/US 18 interchange near
Clear Lake needs to be instrumented and monitored for at
least one year to determine the type of vibrations and stress
ranges that are being induced at various wind velocities.
The natural frequencies and damping characteristics of a
number of towers also need to be determined.

The objective of this research is to collect long-term
behavior information on the performance of one of the
eight high-mast lighting towers in the 1-35/US 18
interchange near Clear Lake, IA, for the purpose of
validating assumptions made by others in an analytical
investigation of these and similar towers.

The natural frequencies and damping characteristics of a
number of towers need to be determined because they are
very important in the investigation/evaluation of towers.

Progress: This project has been completed. A phase II study
(TR-562) began in mid 2006. The draft final report is

Funding Source: currently under review.
100% State -
100% Primary funds Reports: Draft Final Report, December 2006

Implementation: The research will likely provide information to
revise/improve the AASHTO Standard Specifications for
Structural Supports for Highway Signs, Luminaries, and
Traffic Signals. This, in turn, would improve the design of
future new towers and the retrofit of existing towers not
only in Iowa but nationwide.

The research has the potential to result in considerable

savings for the lowa DOT in inspection manpower and
tower retrofit/replacement costs.
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Implementing a StreamStats Web Site
for lowa and Developing Flood-
Estimation Equations for Small and
Large Drainage Basins

Objective: The objectives of this proposed amendment to Project
TR-519 are to develop a comprehensive flood-estimation
method for unregulated, rural streams in lowa. Specific
objectives are to:

* Implement an interactive StreamStats Web site for 100
percent of lowa that allows users to easily select stream
sites and estimate flood-frequency discharges by
automating the measurement of basin characteristics and
calculation of regression estimates.

» Develop two sets of regional regression equations to
estimate 2-, 5-, 10-, 25-, 50-, 100-, 200-, and 500-year
flood-frequency discharges.

+ Develop the smallest drainage-area range for a transition
zone as possible for lowa to prevent the possibility of

44.3% Federal funds small-basin regression estimates exceeding large-basin
and 55.7% State - regression estimates.

45% Primary funds,

45% Secondary funds Progress: The objectives for phase I have been accomplished.
and 10% Street funds Additional phase II funding for the implementation of

StreamStats was approved and work has begun.
Reports: None

Implementation: This study will provide a flood-estimation
method that will enable engineers, managers, and planners
to estimate flood-frequency discharges for small drainage
basins with great predictive accuracy. Regional regression
equations developed in this study will only include basin
characteristics that are considered easy for users to apply.
The probabilistic rational method of flood estimation
developed in this study will present runoff coefficient and
rainfall frequency maps of the state from which users will
determine runoff and rainfall values for small drainage
basins. The study will produce a standard USGS Scientific
Investigation Report that will describe the study and
present example applications of flood-estimation methods.
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Evaluation of Dowel Bar Retrofits for
Local Road Pavements

Objective: This research seeks to provide the following:

» Evaluate the feasibility of using elliptical or round dowels
to retrofit an 8" depth local road pavement as part of a
retrofit/grind rehabilitation project.

* Evaluate the impact of applying two, three or four dowels
in the outer wheel path only on pavement performance.

» Evaluate the impact of utilizing FRP or steel dowels in the
retrofit of the test pavement, on long-term performance.

» Determinate the relative cost of elliptical shaped dowels
(FRP and steel) for the retrofit project.

Progress: Construction of the test sections is complete. Annual
performance evaluation and testing is being conducted.

Reports: Construction Report, February 2006

Implementation: The report will provide guidance to counties

and cities on the following:

» Relative number of dowels per joint required to achieve a
given level of performance.

» Relative costs versus performance of the various dowel
material types.

» Potential benefits of dowel bar retrofits versus overlay
alternatives for this type of pavement rehabilitation.

The results of this research are expected to provide
guidance to local government officials in the use of dowel
bar retrofits as a method of rehabilitation. This will
provide local governments with an alternative to extensive
overlays or reconstruction of such pavements.
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o lowa ,
50 % State (IHRB) -
40 % Primary funds,
50 % Secondary
funds and 10 % Street
funds

Hungry Canyons

Field and Laboratory Investigation of
Hydraulic Structures Facilitating Fish
Abundance and Passage through
Bridges in Western lowa Streams

Objective: The objective of the research is to evaluate the
hydraulic performance of fish passage structures located in
close proximity to bridges in western lowa.

Reports: Final Report, February 2006
Implementation: This research will result in specifications and

design criteria for constructing control structures which
meet the needs of protecting bridges and facilitating fish

passage.

A plan/side panoramic view of a fish ladder
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Investigation of Steel Stringer Bridges:
Substructures and Superstructures

Objective: The objective of this proposed investigation is
twofold: Development of procedures for assessing,
rehabilitating, strengthening, and replacing inadequate
substructure components or entire substructures; Develop
methods to more accurately evaluate and rate non-
composite, steel stringer, concrete deck bridges

Progress: Testing of the proposed six bridges has been
completed. Rating of these bridges by a consulting firm has
also been completed. It will be possible to compare the
ratings from the DOT and the consultant with the ratings
that were completed by the research team. The research
team ratings include both a theoretical rating, and a
performance based rating using the field test data obtained
from the testing of the bridges. The portion of the final
report compiling the rating information and the results from
the field tests is nearing completion.

Pile Integrity tests were performed at one bridge in
Mahaska County to determine the in-service pile length or
major defects below the ground level. The tests were
conducted near the abutments to determine the adjacent soil
profile which will be used to determine the soil
characteristics, which will in turn be used in a numerical
modeling study for this bridge. The research team is
currently waiting on the delivery of FRP so that several pile
strengthening schemes can be investigated.

Reports: Quarterly Report, November 2006

Implementation: By employing the substructure evaluation
procedure, bridge owners will be able to evaluate the
strength of the elements in various types of substructure.
Procedures for replacing deficient substructure elements or
the entire substructure will be developed.

By using the rating factor developed in this part of the
investigation, it will be possible to more accurately
evaluate existing non-composite-steel stringer concrete
deck bridges. In some cases it should be possible to remove
posting and obtain several more years of service from a
particular bridge.
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Appropriate Traffic Calming
Techniques for Small lowa
Communities

Objective: The purpose of this research is to evaluate and
provide guidance on the use of different traffic calming
techniques that can be used by both engineers and
communities to select economically feasible alternatives for
conditions typical of [owa's county roads and other major
roads within small rural communities.

Progress: The following tasks have been completed: Determine
the state of the practice; Identify pilot study areas; Identify
scope of traffic calming problem; and Determine measures
of effectiveness. In addition, the pilot studies are about
60% finished.

Reports: None
Implementation: The information from this research will be

combined with other traffic studies literature into a
practical workshop which could be administered by LTAP.
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Review of Inconsistencies between
SUDAS and lowa DOT Specifications

Objective: The objective of this research is to review the Towa
DOT specifications and SUDAS specification section by
section and develop recommendations for possible changes
that will allow the SUDAS specifications to be
incorporated into or by reference without any conflicts with
the Towa DOT specifications.

Reports: Final Report, June 2006

Implementation: Having uniformity of specifications and
bidding processes across jurisdictional boundaries helps
both the contractors and funding agencies work efficiently.
Implementation of this project will involve the
modification of both sets of specifications. Thereafter, any
new changes will need to be made to both.
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Design Guide for Improved Quality of
Roadway Subgrades and Subbases

Objective: The objective of this investigation is to analyze,
synthesize, and present, in a practical design guide, the
findings of recent research relating to subbase and subgrade
from Iowa and other states. The design guide will be
incorporated into the lowa DOT and SUDAS manuals.

Construction practices for subgrades and subbases will be
reviewed and analyzed so as to identify typical problems
that can occur due to poor construction practices. An
assessment of stabilization and treatment techniques in
relation to construction of subgrades and subbases will be
conducted with the goal of selecting reliable geotechnical
and foundation treatments. The purpose and expected
outcome of best practices for different subgrade and
subbase types and treatments will be outlined.

Progress: The TAC has met multiple times to get the design
guide sections completed. It is anticipated that the guide
will be finished shortly.

Reports: None

Implementation: The conclusions and design guide from this
study will provide recommendations on roadway subgrade
and subbase design. The design guide and integrated best
practices will be incorporated as a chapter in the Statewide
Urban Design Manual and the specification
recommendations will be included in the Statewide Urban
Specifications Manual.

In addition to the written report, a summary sheet and a
PowerPoint presentation will be created for dissemination
through SUDAS and the Iowa DOT. The study’s findings
and conclusions will be disseminated through electronic
distribution of the final report, CTRE’s website, and
through presentations made at appropriate
local/regional/national conferences.
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Feasibility of Cooperative Development
of Wetland Mitigation Projects

Objective: The objectives of this project are to:
1. Determine the need for cooperative wetland mitigation
projects.
2. Identify resources
3. Develop a conceptual framework to facilitate more
centralized wetlands mitigation strategies that would reduce
costs and improve effectiveness.

Reports: Final Report, February 2006

Implementation: A workshop will be held with the assistance of
LTAP on cooperative development of wetland mitigation
projects for the purpose of publicizing the recommended
framework and beginning the process of creating a working
procedure for cooperative development of wetland
mitigation projects.
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Guidelines for Removal of Traffic
Control Devices in Rural Areas

Objective: The objective of this research is to study the
effectiveness of rural stop control with a goal of developing
warrants that can be used to support engineering decisions
made by county and rural city staff to reduce or eliminate
unnecessary control.

Reports: Final Report, December 2005

Implementation: As much as possible, technology transfer will
be leveraged by making it part of other ongoing efforts by
state and local technical organizations. The final report will
be available to all interested parties. The FHWA may be
interested in investigating the recommended criteria for
inclusion in the MUTCD.
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Development of a New Process for
Determining Design Year Traffic

Objective: The objective of this research is to improve civil
engineering design in terms of more consistent roadway
performance over the life of the project. This will be
accomplished through developing an alternative and more
detailed method to develop traffic projections, to create
tools which allow for scenario planning, to embrace the
traditional planning process and evaluate alternative
methods to using existing long range models, and to
improve the overall relationship between planning and civil
transportation design.

Progress: The research is finished and preparation of a final
report is underway.

Reports: None

Implementation: These research findings will result in an
example methodology along with the actual tools needed to
conduct scenario planning and development of traffic
forecasts. The results have the potential to change the way
traffic impact studies are conducted in allowing for the
review of impacts much further away from a new site than
the adjacent intersections.
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Construction and Evaluation of a
Prestressed Concrete Bridge Using
Ultra-High Performance Concrete

Objective: The overall objectives of the work are to:

» Advance the state-of-the-art in concrete bridge construction
technology by constructing the first bridge in the United
States to use a novel concrete mix.

* Develop experience in the State of lowa in the design and
construction of bridges using advanced materials.

* Develop recommended design procedures for the shear
design of ultra high performance concrete beams.

Progress: The Bridge has been constructed and is open to
traffic. The laboratory portion of the project is complete.
A field test plan has been developed and the first field load
test will be conducted in the late summer of 2006.

Reports: None

Implementation: These new advances will be of use to all

49 % Seconda jurisdictions within Iowa as they will ultimately reduce
fun dos and 2 ‘Vrgtree ¢ costs by taking advantage of:
funds o 1) a higher strength material and

2) a material with almost zero permeability which could
essentially eliminate deterioration of bridge decks.

The result of these advances will ultimately be in the form
of design recommendations and specifications that would
likely be adopted by the American Association of State
Highway and Transportation Officials.
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Development of an Improved Integral
Bridge Abutment-to-Approach Slab
Connection

Objective: The objectives of this project are as follows:

* Develop an effective approach slab-to-integral abutment
connection detail for use on lowa bridges

* Install a structural monitoring system to document and
assess the performance of the connection detail and its
effects on overall bridge performance

Progress: Construction of the bridge and installation of the
instrumentation is complete. Behavior monitoring has
begun and will continue over two winter seasons.

Reports: None

Implementation: The successful development of an integral
abutment-to-approach slab connection will be useful to all
jurisdictions within Iowa. This improved connection detail
will be incorporated into the Iowa DOT standard bridge
plans and utilized for state, city and county bridge projects
throughout the state.
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Effective Shoulder Design and
Maintenance

Objectives:

Identify practices for design, construction and maintenance
of granular shoulders that result in reduced rutting and
drop-off, improved safety, reduced maintenance costs, and
extended performance life with recommendations specific
to lowa materials and conditions.

Document several granular shoulder sites where poor and
good performance has been observed in order to better
understand the factors contributing to shoulder problems.
On a pilot basis, evaluate and compare the performance of
several test sections using chemical stabilization and
mechanical reinforcement techniques including application
of waste and recycled materials in construction.

Perform a cost/benefit analysis to investigate owner costs
of alternative systems.

Progress: Multiple shoulder projects were constructed during

the year with a variety of stabilization practices tested.
These included geosynthetics, soybean oil, Portland
cement, fly-ash and others. Each site was tested over time
for structure and evidence of rutting or drop-off.

Reports: None

Implementation: The observations and conclusions from this

study will provide recommendations on best practices and
maintenance procedures used on granular shoulders. State,
county and city transportation agencies/jurisdictions can
implement these recommendations. The results of this
project will be implemented when 1) specifications and
Materials Instructional Memoranda are updated to reflect
the findings, and 2) transportation officials make improved
project selection decisions by selection of more effective
construction materials.
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Evaluation of Transverse Joint
Forming Methods in PCC Pavement

Objective: The objective of this research is to evaluate currently
available and conceptual joint forming equipment and
methods for transverse joints. The goal is to find a method
that can be efficiently and cost effectively employed at the
time of pavement construction to form transverse joints (or
induce the vertical crack that acts as a joint) in a dowelled
or plane concrete pavement.

Reports: Final Report, February 2006
Implementation: The results of this research are not applicable.

Test sections did not produce cracks as was hoped. The
test sections were sawed after a few weeks.
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Evaluation of Design Flood Frequency
Methods for lowa Streams

Objective: The objective of this project is to assess the predictive
accuracy of two standard design flood methods, the
Rational Method and the NRCS (or SCS) method, for flood
frequency estimation on Iowa streams. The evaluation will
be based on comparisons of flood frequency estimates at
sites with sufficiently long stream gage records.

Progress: A set of 46 streamgages was chosen from the
Midwest region, each with a drainage area of 200 acres or
less and 20 or more years of record. A flood frequency was
estimated for each site using standard statistical methods.
Watershed characteristics were collected and stored for
each of the 46 basins; and the flood frequency was
estimated using the Rational Method and the NRCS curve
number approach. Comparisons of the design methods were
made to address the differences and an alternative flood
frequency estimation technique was developed in order to
mitigate the differences between the two design methods.

Reports: Quarterly Progress Report, September 2006

Implementation: The results of this project will be most relevant
to city and county engineers, who are frequently engaged in
design and planning of stormwater management facilities
for changing land use conditions. Research findings will be
presented to the lowa Stormwater Comprehensive
Workgroup, which plays an advisory role in SUDAS. The
evaluation may result in specific recommendations for
changes in the current SUDAS procedures.

67



Design Procedures and Field
Monitoring of Submerged Barbs for
Streambank Protection

Objectives: 1) Model hydraulically the performance of a
proposed submerged barb design for the US-169 bridge
site. 2) Perform a comprehensive field study involving the
design, installation and monitoring of submerged barbs at
the same site.

Progress: The study utilizes a commercial Surfacewater
Modeling System (SMS) software package with a 2-D
solver to evaluate the large scale effects of the design.
Quantitative and qualitative evaluation based on previous
fundamental studies showed the Iowa DOT design
effectively reduced the flow-induced shear stress, velocity,
and depth along the river bank. Results also showed the
current [owa DOT design will produce adequate
sedimentation between structures and effectively move the
bank line back towards its historic location. Future results
from the continuation of this study will help to further
reduce the ambiguity of barb design. Two field seasons
have been completed and sonar is being used to monitor the
scour holes. The final stage includes comparisons of field
and modeling results and identification of any
discrepancies between the two.

funds

Reports: None

Implementation: The results of this research will provide:
1) Specifications on the range of flow conditions that are
detrimental for bank erosion and scour around barb
structures. 2) A classification of barbs based on their
hydraulic performance under various flow conditions. 3)
Criteria regarding the stability of the structures for future
design recommendations. 4) A detailed technical report
describing the performance of the recommended structures,
as well as summarizing the performances of alternative
structures.
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Reuse of Lime Sludge from Water
Softening and Coal Combustion
Byproducts

Objective: The objectives of this project are as follows:

1. Obtain evidence that shows that using lime sludge
stabilized with fly ash and mixed with bottom ash will not
harm the environment if used as a fill material.

2. Obtain additional data for direct shear testing and
California Bearing Ratio (CBR) so that a conclusive
analysis can be completed.

3. Continue testing for strength, density, moisture, and
temperature variation on the test embankment built in July
2004. Without the measurements in the spring, a
comparison of data before and after a full season of
freezing and thawing cannot be made.

Reports: Final Report, September 2005

Implementation: The final report contains the information needed
for highway design engineers and professionals to use for
project design. These designers will use the results to design
structural fills for highway projects where lime sludge is
available at a reasonable transportation expense. Designers
will have the ability to determine necessary material amounts
using the research information.
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Implementation of the Water Quality
Control BMPs and Design and
Specifications Manuals

Objective: The objective of this project is to incorporate the
content of the new best management practices and design
and specification manuals for erosion and sediment control
measures (currently under development through project
TR-508, “Design Guide and Construction Specifications
for NPDES Site Runoff Control”) in the existing web-based
erosion control expert system.

Progress: The manuals to be incorporated in the interactive
website are:
1. Towa Construction Site Erosion Control Manual
2. Statewide Urban Standard Design and Specification
Manuals for Erosion and Sedimentation Control
3. Design of Guidelines and Specifications for Improving
Stormwater Water Quality

The Best Management Practices and Design and
Specification Guidelines for Erosion and Sedimentation
Control have been incorporated into the interactive manual.
The Water Quality part is still under development.

funds

Reports: None

Implementation: Once finalized, the lowa Stormwater Runoff
Control Interactive Manual (ISRCIM) will be transferred
on one of the IDOT existing web servers. Strong outreach,
testing and upgrading activities are envisioned during the
dissemination of the ISRCIM to a wide category of users.
Major role in this regard will play the training programs
incorporated in Part 3 of research project TR-508, “Design
Guide and Construction Specifications for NPDES Site
Runoff Control.” Additionally, training sessions on
ISRCIM use will be organized according to requests
formulated by IHRB, Iowa cities and counties, and other
specialized state offices with responsibilities in the area of
sediment, sedimentation, and water quality control.
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lowa Data Collection and Analysis for
the 2005/2006 National Surface
Characteristics Field Experiment Plan

Objective: The objectives of this research are as follows:

1. To design, procure, build, test, and evaluate various
concrete pavement texture patterns that address noise
reduction in relationship to friction, smoothness, and
texture, as well as their time rates of change in service.

2. To analyze data from over 35 existing sites in the U.S.,
benchmarking Iowa values.

3. To develop best practice guidance to lowa for optimizing
texturing, balancing noise considerations with friction
and smoothness.

Reports: Final Report, February 2006

Implementation: The outcome of the project will include a set
of best practices that can be used to improve the means of
texturing concrete pavements in the State of lowa. It is
anticipated that these best practices will work within the
bounds of the new FHWA Technical Advisory on “Surface
Texture for Asphalt and Concrete Pavements”. The best
practices are anticipated to identify pavement surfaces that

0
Eg: il 2 o S are not only quieter, but do not compromise safety,

smoothness, or performance.

Implementation of these best practices will be
accomplished with a cooperative effort between industry,
the PCC Center and the lowa DOT. Their application can
be the subject of stand-alone workshops and/or a
component of existing technology transfer activities already
underway.
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Using Scanning Lasers for Real-Time
Pavement Thickness Measurement

Objective: The principal objective of the research is to develop
the algorithms that can process real time laser scanning
data to create an accurate 3D model of the pavement that
can then be used to determine pavement thickness at any
point. Such a device may potentially greatly reduce the
need for state DOTs to take cores in order to assess this
aspect of quality. A device such as this can also be
considered for in process control of the paver since real
time concrete depths will be calculated. This method may
eliminate the need for the owner and contractor to take
depth measurements during the paving process.

Reports: Final Report, June 2006

Implementation: A non-destructive system will greatly reduce
the need to take core samples after the paving process is
complete. Also, this system will provide a much denser
sampling of thickness measurements, which will increase
accuracy of the quality control program. Having real time
feedback on actual pavement thickness means that the
contractor does not need to pave at a higher than specified

funds thickness to assure that the contractor meets the

specifications.

Other direct benefits will be the cost savings from not
needing to do pavement depth checks during the paving
operation (both contractor and owner). This sensor will be
able to provide real time depth measurements as a profile of
the concrete will be generated. Volume of concrete in
place will be easily determined using this approach. The
system would fit on any paver that can provide position
coordinates and may be retrofitted onto a paver by using
relative position control. It is also possible that if the point
cloud is sufficiently dense, pavement smoothness can also
be determined using this approach.

72



Instrumentation and Monitoring of
Precast, Post-tensioned Bridge
Approach Pavement

Objective: A structural health monitoring system will be
installed to document and evaluate the performance of a
precast, post-tensioned approach pavement and its effects
on overall bridge performance. The research team will
install a monitoring system to collect overall bridge
movement and bridge component strain data over an
extended period of time of more than two years.

Evaluation of performance will be formulated through
comparisons with recognized codes and standards including
the AASHTO specifications.

Demonstrating the benefits of a precast, post-tensioned
approach pavement through this pilot project may provide
an opportunity for the lowa DOT to successfully pursue
CPTP funding for accelerated construction of other precast
concrete pavement projects under the FHWA Highways for
Life program.

o Primary S,

Progress: Construction of the bridge and installation of the

()
St Sec"n‘ga ) instrumentation is complete. Behavior monitoring has
funds and 2 % Street . . .
funds begun and will continue over two winter seasons.

Reports: None

Implementation: The successful development of a Precast,
Post-tensioned bridge approach pavement system will be a
useful extension to the proposed integral abutment-
approach slab connection that is currently being studied by
the research team under IHRB project TR-530. An
improved approach pavement system may be incorporated
into the lowa DOT standard bridge plans and utilized for
bridge projects throughout the state.

These results will be distributed to the engineering
community through the publication of technical papers in
the engineering press and presentations at bridge and
transportation conferences, and through posting of pertinent
information on the website of the Office of Bridges and
Structures and the website of the Bridge Engineering
Center.
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Developing Guidance for Use of
Lighting on Rural and Urban Roadways
in lowa

Objective: The main goal is to provide agencies in lowa with
information and guidance on the use of lighting so that
cost-effective decisions can be made. Objectives include
summarizing existing lighting guidelines, documenting
good lighting practice, quantifying the effectiveness of
roadway lighting in reducing the number and severity of
night-time crashes, comparing roadway lighting to other
safety measures, such as pavement markings, rumble strips,
etc. and providing information to decision-makers to select
strategies to reduce night-time crashes from among a range
of alternatives and developing recommendations for the use
of roadway lighting

Progress: During this fiscal year, the researchers participated in
several workshops on lighting fundamentals. A synthesis of
the state of the practice is nearly completed as well as a
thorough literature review. Researchers have obtained and
summarized warrants for street lighting for 20 states and
conducted a lighting survey of lowa counties. They’ve
collected safety data for around 350 rural intersections. A
Bayesian analysis of the safety data is about 80% complete.

b

58 % Secondary
funds and 2 % Street

el Reports: None

Implementation: The project will result in a lighting guidance
document that will be incorporated into SUDAS. The
guidance document will provide a rural and urban
application matrix which recommends where roadway
lighting should be prioritized based upon roadway, land
use, safety, and traffic conditions. The lighting guidance
document will provide the following information:

» A description of what good lighting is

* Summary of available and applicable design standards or
warrants used by other national, state, and local agencies

* Recommendations on where lighting is likely to be the
most effective and when other strategies, should be
considered to provide night-time guidance to drivers

* Recommendations on type, configuration, and layout of
lighting to address glare and other issues as well as use
resources cost effectively

» Information to allow agencies to determine the costs and
benefits of installing lighting
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The Effects of Headcut and Knickpoint
Propagation on Bridges in lowa

Objective: Recent research suggests that headcuts and
knickpoints, where they form and migrate, account for 60
percent or more of the bed erosion in susceptible streams.
The objective of this research is twofold: 1) Understand the
processes causing formation and migration of headcuts and
knickpoints in the field, and 2) Develop a sound but
practical model that predicts the formation and migration of
headcuts and knickpoints, and associated scour.

Progress: The design phase of the project has been completed
and preliminary measurements regarding knickpoint
migration have been obtained. An intense field monitoring
effort is continuing which entails the following activities:
A. Select fixed (e.g. sedimeter, eco-sounder) and portable
(e.g. ADV, Large-Scale Image Velocimetry) instruments to
survey the scour processes.

B. Specify the location for scour measurements and the
field procedures used in the monitoring.

Existing laboratory measurements by the University of
Iowa suggest that within a hole, two distinct recirculation
patterns form. Mapping of the eddy structures has been
completed which is believed to cause the migration of the
knickpoints.

Reports: None

Implementation: Knowledge of the initiation of knickpoint
formation will allow the design and construction of grade-
stabilization structures at an early stage before sizeable
knickpoints have developed.

The specific products of the project will be 1) A practical
manual what will aid engineers in monitoring knickpoints,
and 2) The development of a model that will predict
migration rate and scour depth of knickpoints.
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Development of Continuous Concrete
Slab Bridge Standards

Objective: The Department proposes to develop the county “J”
standard slab bridge plans. This project involves bringing
the superstructure portion of the current three-span
continuous concrete slab bridge secondary road standards
24’ and 30’ (MJ7200-95 and MJ9000-95) into conformance
with the LRFD Specifications, updating the current
standards into compliance with Office of Bridges &
Structures Design Manual and Policies, and creating new J-
Standards for additional roadway widths of 40’ and 44°.

Bridge lengths are to include: 70°, 80°, 90°, 100°, 110°,
120°, 130, 140°, and 150°. Skews are to include 0°, 15°,
30°, and 45°. The task involves 144 different combinations
of lengths, skew and widths. Bridges will carry open rails
or F-section rails, except the 24° width will only prescribe
open rails. Bridges will have integral abutments and either
pile bent piers. Substructure design shall be in accordance
with the 17" Edition of AASHTO Standard Specifications.
The intent is to have the standards completed by October
31, 2006.

$260,000 Reports: Completed Bridge Standards, November 2006

Implementation: The detail sheets are available to all Local
Jurisdictions in Iowa, as well as the lowa DOT, in
Microstation and PDF format on the lowa DOT Web page.
Cost savings from using these standards rather than using
individual consultant designs for each bridge would then be
available for use in other parts of the roadway network.
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Development of Three Span
Prestressed Concrete Beam Bridge
Standards

Objective: This project involves bringing the superstructure
portion of the current three (3) span prestressed concrete
beam bridge secondary road standards (H24-87 and H30-94
Standards) into conformance with the LRFD specifications,
updating the current secondary standards (H24-87 and
H30-94) to comply with the Office of Bridges & Structures
Design Manual and Policies, and creating new H-Standard
for additional roadway widths (40'-0" and 44'-0"). The
attached file shows the matrix of the 135 different
combinations of lengths, skews and widths.

Progress: 100% final standard plans have been submitted for the
H24, H30, and H40 series. The 100% final standard plans
should be submitted in December 2006 for the H44 series.
Final acceptance and availability of the full set of standards
should occur in early 2007.

Reports: None

Implementation: The detail sheets are available to all Local
Jurisdictions in Iowa, as well as the lowa DOT, in
Microstation and PDF format on the lowa DOT Web page.
Cost savings from using these standards rather than using
individual consultant designs for each bridge would then be
available for use in other parts of the roadway network.
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Technology Transfer Toolbox: A
Research Implementation How-To-
Guide

Objective: The objective of the project is to develop an
application-oriented, results-driven Interactive Systematic
Approach to support the implementation of research results.
This will be accomplished through the development of an
Implementation Planning Tool, which will include 4
modules [implementation plan module, marketing module,
executive briefing module, and a scheduling/tracking
module] with a shared body of knowledge of user needs.

Progress: This is a pooled fund study with input being sought
from 30 states. As of June 30, 2006 the lead state
(Pennsylvania DOT) had received commitment for less
than half of the desired funding. The lead organization has
not yet decided how or if they will proceed with the project.

Reports: None
Implementation: This project will provide tools to the

participating organizations for tracking implementation of
research.
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Development of Self-Cleaning Box
Culvert Designs

Objective: The objective of this project is to identify and/or
develop methods for constructing, or retro-fitting box
culverts so that the typical flow through a culvert will clean
the culvert’s barrels and keep the structure performing well
with little or no maintenance.

Progress: Site visits were organized at multi-barrel culvert sites
that have sedimentation problems to learn more about the
origin of sedimentation process, techniques presently used
for cleaning culverts and for gathering input as to specific
ideas for culvert cleansing that could be tested in the
laboratory testing associated with this project. Ample
reports regarding the site visits were prepared. Following
the site visits, it was realized that the nature of the
sedimentation processes at visited sites is more complex
than originally envisioned. Specifically, the culverts
presenting problems are of the low-headwater type, some
culverts draining adjacent catchments through ephemeral
streams. The site findings required additional literature
review dealing with this particular type of culverts.

% Secondary Using the input gathered from the site visits, a series of
funds and 10 % Street laboratory experiments are currently under design and
funds construction. The laboratory tests are effective way to
identify, develop, and confirm conceptual methods for
culvert self-cleansing. Given the complexity of the
sedimentation processes for low-headwater culverts, is was
however concluded that the laboratory results have to be
associated with a set of numerical simulations to fully
clarify the combination of flow conditions leading to the
culvert sedimentation.

Reports: None

Implementation: The methods identified will be limited to those
that can be contained within the right-of-way of the
roadway under which the culvert passes. It is anticipated
that the results of the project will be applicable to culverts
in general. These results should be of practical benefit at
both the state and local levels.
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Revision to the SUDAS Traffic Signal
Design Guide

Objective: To update and publish new Chapter 13 (Traffic Signal
Design) and Division 8 (Traffic Signal Specification)
documents for the SUDAS manual. This effort will require
a significant amount of collaboration with numerous groups
including a project advisory group, the SUDAS Traffic
Signal Sub-Committee, consultants, contractors, DOT and
municipal agency staff, the signal industry, as well as
professionals from other fields such as electrical,
geotechnical, and soils engineering.

Progress: The advisory group has met several times. A draft
manual is expected to be ready for review in early autumn,
2006.

Reports: None

Implementation: The findings of this research will be shared
through incorporation into the SUDAS manual as well as
through presentations at the County Engineer conference,
MOVITE Traffic Engineering Conference, ASCE
Transportation Conference, APWA conference, and
through a variety of other professional, municipal, and
national group presentations.
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Investigation of Electromagnetic
Gauges for Determination of In-Place
Density of HMA Pavement

Objective: To establish the accuracy and precision of the PQI
model 301 electro-magnetic gauge manufactured by Trans-
Tech and the PaveTracker model 2701 electro-magnetic
gauge manufactured by Troxler as compared to cores.

The secondary objective is to investigate the use of these
gauges for determining differences in density at and near
the longitudinal joint and in areas of segregation, when
observed.

Progress: The research team has completed the field sampling
and field testing of the mixes. Slabs for 10 of the 15
mixtures have been made and tested with the remaining to
be made in the near future. The first three of six tasks are
complete.

Reports: Quarterly Report, September 2006

Implementation: Based upon the completion of the above
objectives, a determination of the ability of newer, non-
nuclear technologies to replace core samples for evaluating
in-place asphalt pavement density will be performed.
Assuming a non-nuclear device or system is identified as a
suitable replacement of core samples for evaluating in-
place asphalt pavement density, an implementation plan
will be developed to include recommended calibration
procedures, methods for assessing measurement variability,
and routine operation of the device or system for lowa
DOT.
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Investigation of the Impact of Rural
Development on Secondary Road
Systems

Objective: This project is quantifying the traffic and fiscal
impacts of two common types of rural development on the
secondary road system in lowa. The two types of
development are rural residential subdivisions, which are
commonly found 30 minutes or less from centers of
employment, and livestock production facilities, which are
typically located in more remote areas.

Progress: The residential portion of this project is just about
finished. A significant rework of the assumptions
underlying the residential portion was undertaken after
consultation with county engineers.

The second part of this project focuses on farming
operations. This is about half finished. The scope has
enlarged somewhat due to the emergence of ethanol plants
on the scene.

Reports: None

Implementation: The research team will work with the lowa
Association of Counties and its affiliated groups, the Local
Technical Assistance Program (LTAP), lowa State
Extension to Communities, lowa Chapter of the American
Planning Association, and other associations and agencies
who serve these groups to disseminate information about
the results of the research and knowledge of how to use the
impact tool. The research team will work with Extension
and LTAP to develop a series of informational workshops
on the topic of rural development impacts on transportation
networks.
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Roadway Design Standards for Rural
and Suburban Subdivisions

Objective: A preliminary search of county websites indicates
that only 28% of lowa counties have specific subdivision
public improvement requirements. The Statewide Urban
Design and Specification (SUDAS) and lowa DOT
manuals do not have geometric standards for rural cross-
sections on low-volume, low-speed facilities.

This project will determine what standards are currently in

place in Iowa and surrounding states for street geometrics,

pavement cross-section, width and thickness, as well as the
type of facility needed to handle drainage.

Progress: The research began with submittal of a questionnaire
to County Engineers and Zoning Administrators concerning
existing requirements for subdivision and connecting
roadway paving. Thirty-four responses were received.
Following discussion of the survey results and
appropriateness of regulations, the Committee drafted
roadway design parameters for the road in the subdivision
and the connecting roadway.

Reports: None

Implementation:
Once the recommended standards are determined, they will
be reviewed by the SUDAS program’s District SUDAS
Committees and Board of Directors and ultimately be
incorporated into the SUDAS Design Manual, Chapter 5
(Roadway Design), to provide additional geometric design
guides and design criteria associated with rural and
suburban developments.
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Performance Evaluation of Rubblized
Pavements in lowa

Objective: Based on IHRB project TR-473, the primary
objective of this study is to evaluate the structural condition
of existing rubblized concrete pavements across lowa
through Falling Weight Deflectometer (FWD) tests,
Dynamic Cone Penetrometer (DCP) tests, visual pavement
distress surveys, etc. Through backcalculation of FWD
deflection data, the rubblized layer modulus values will be
determined for various projects and compared with each
other for correlating with the long term pavement
performance. The results will be useful in establishing
design modulus and for providing AASHTO layer
coefficient recommendations for rubblized PCC layers.

Progress: During this phase of the project, research efforts have
been focused on completing the literature review,
identifying the rubblized pavement sites in lowa,
organizing a Technical Advisory Committee (TAC)
meeting in mid April, and preparing and submitting a
technical paper related to the structural analysis of
rubblized concrete pavements using neural networks based
pavement layer backcalculation models. Efforts were also
undertaken to categorize the identified rubblization sites
based on Iowa DOT District maps.

In addition, rubblized pavement site visits have been
coordinated with the Special Investigation Office of the
Iowa DOT to start the pavement coring, FWD (Falling
Weight Deflectometer) testing and DCP (Dynamic Cone
Penetrometer) testing along with visual pavement distress
mapping in September and October of 2006.

Reports: None

Implementation: The results of this study, if favorable, could
result in better estimates of the minimum HMA overlay
thickness required for rubblized concrete pavements. If
successful, the lowa DOT and the counties may implement
the validated procedure for design of HMA overlay
thickness for rubblized concrete pavements.
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Local Agency Pavement Marking Plan

Objective: The study assists local agencies which rely heavily on
contractors for application of pavement markings by
producing a Reflectivity Guideline to assist in identifying
needs due to wear or marking damage over the winter and
in developing marking needs and priorities each spring, in
addition to:

1. Application Matrix - Develop a County and City
pavement marking application matrix which will provide
guidance on the selection of marking materials based on
roadway type, pavement service life, user needs, and other
factors specific to local agency conditions.

2. Quality Control - Address quality control issues for
Cities and Counties to improve the efficiency and
effectiveness of pavement markings on all marked public
roadways.

Progress: Resecarchers have ordered and received the LTLX
retro-reflectivity machine and have been using it in the
field to get used to the device. They have presented a
project work plan to the TAC. The City of West Des
Moines will be one of the case studies and beginning work
to collect community pavement marking information.
Researchers have developed and conducted a survey with
33 counties responding and 8 cities. Additional follow-up
calls will be made to communities as well as with industry.

Reports: None

Implementation: The findings of this research will be shared
through presentations at the County Engineer conference,
ASCE Transportation Conference, APWA conference, and
through a variety of other professional, municipal, and
national group presentations. The guidelines developed
could eventually be incorporated into a pavement marking
design section within the SUDAS manual.
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Field Evaluation of Timber
Preservation Treatments in lowa
Highway Applications

Objective: Evaluate the performance of different wood
preservatives in the field. A particular focus will be placed
on preservative treatments used in lowa, although
additional information at the national level, where pertinent
to Iowa, will also be included in the project scope. Current
specifications and testing procedures will be reviewed and
correlated with inspection findings in an effort to assess
adequacy of initial treatment and the effects of treatment
barrier compromise on durability. Recommendations will
be made following this assessment.

Progress: The project investigators, including faculty and staff
from Iowa State University and the USDA Forest Products
Laboratory, conducted a comprehensive literature search to
document previous timber preservative procedures
applicable to Iowa bridges. The Project Advisory
Committee has also been formed.

The research team also conducted a survey of the 99 county
engineers from lowa to ascertain their timber bridge
inventory, preservative practices and document their

o/ Do
gg (;) gg;g?g;ﬁlnds’ successful and problem timber bridge details. A series of
fun dos and 10 (;y Street site visits to document bridge details reported in the survey
funds ’ is planned for Fall/Winter 2006.

Reports: None

Implementation: The involvement of the Forest Products
Laboratory who provides national support to various
governmental agencies related to wood systems, it is
anticipated that many other states and counties will be
interested in the results of the project. Information will be
distributed to the wood utilization community and
preservation industry through publications in the industry
literature.
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Examination for Curing Criteria for
Cold In-Place Recycling

Objective: To further Iowa’s development of asphalt recycling
technology, this study explores technically sound and more
effective ways to identify minimum in-place CIR properties
necessary to permit placement of the HMA overlay or chip
seal.

Progress: A contract has been initiated between the lowa DOT
and the University of lowa to conduct the research.

Reports: None

Implementation:
Research efforts focus on procedures that will minimize the
CIR exposure time while retaining the potential for the
owner agency’s investment to succeed, which is to
minimize the risk of CIR layer and HMA damages. One of
the procedures to be researched is a maturity curve for CIR
layer under various curing conditions. The research will
develop a better analysis tool that the industry and the
owner agency can apply to monitor the CIR layer in
preparation for a timely placement of the wearing surface.
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Performance and Evaluation of
Concrete Pavement Granular Subbase

Objective: The research will determine if recycled PCC
pavement subbase is performing adequately by evaluating
representative pavement sections with comparisons to
virgin aggregate subbase sections (in particular with respect
to the specification changes since 1992) and evaluate the
variation in subbase stiffness and permeability by
performing multiple tests within a given test section using
semi non-destructive methods (i.e. permeability
measurements through core hole, pavement FWD tests, and
down hole LWD and DCP tests).

The research will also determine the gradation of the
subbase materials using bag samples and non-destructive
X-Ray CT scanning of epoxy filled core samples and
characterize the ride quality and geometric characteristics
of the pavement layer for correlation to the subbase
properties. Evaluation of the pavement drainage system at
each test section site by inspecting the subdrain outlets will
be made with development of suggested material guidelines
and specifications for construction of pavements using
recycled PCC aggregate for subbase.

Progress: Contract initiated.
Reports: None

Implementation: The conclusions of this study will provide
recommendations on the use of recycled PCC aggregate as
subbase. The Iowa DOT, county, and city transportation
agencies/jurisdictions will be responsible for implementing
the findings and recommendations.

Laboratory and field test results will be summarized in

figure and table format and include recommendations for
material properties and construction practices.
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Evaluation of Hot-Mix Asphalt Moisture
Sensitivity Using the Nottingham Test
Equipment

Objective: This project evaluates the moisture susceptibility of
the individual components of HMA through an
experimental plan which will isolate different variables.
Dynamic Modulus and Flow Number testing will be used
to evaluate the moisture susceptibility of the HMA.

Research objectives include:

1. Compare the test results for materials tested in a
moisture saturated environment and a dry environment. The
research plan will integrate a range of lowa DOT asphalt
mixtures.

2. Use the results obtained from the Dynamic Modulus and
Flow Number Tests to develop a new test protocol for
determining moisture susceptibility.

Progress: Field mixes have been collected and the mixtures
have been characterized. A preliminary plan for
shakedown testing has been developed. The literature
review has been completed and will be updated

funds and 10 % Street periodically.

funds

Reports: Quarterly Report, September 2006

Implementation: Several products will be developed from this
project. The research team will deliver clear and concise
recommendations on acceptable test protocol conditions
and limitations along with appropriate user variability in
the draft final and final reports. The final report will
include an executive summary. The research team will also
provide quarterly progress reports to the Technical
Advisory Committee. The research team will also evaluate
different anti-stripping agents.

The implementation plan will include recommendations for
integrating moisture testing. The research project will also
evaluate different anti-stripping agents and their success in
mitigating moisture damage. The technology developed as
a result of this study will be delivered in an electronic, via a
compact disc, and paper form.
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Feasibility Investigation of Segmentally
Precast Bridge Piers for Accelerated
Construction

Objective: To simulate, evaluate and test several component
materials, connection details, and component
configurations to identify the most cost-effective and
structurally advantageous means of constructing a radically
different design approach of segmentally precast bridge
piers for accelerated construction. The basic proposed pier
assembly features steel belts at the ends of segments,
external reinforcement of segment joints which have bolted
connections, and bearing pads between segments to avoid
labor-intensive grouting procedures

This steel belt assembly serves three purposes:

1. Reinforcement of fragile concrete corners

2. Confinement of the concrete at the ends of the segments
to provide additional concrete strength and ductility

3. Convenient and aesthetically pleasing means for the
connection of the exterior reinforcement plates

Progress: The project start date was May 1, 2006, so the project
was still in the very early stages as of the end of the fiscal
year. As of June 30, 2006, literature review was ongoing,
arrangements for participation of members to serve on the
Technical Advisory Committee were being made, and
initial planning for laboratory testing was under way. The
project is on schedule, and no significant problems have
been encountered.

funds

Reports: None

Implementation: Results of the research would include cost-
benefit analyses of varying materials and component
configurations, calibrated analytical models for future
designs, and recommendations for full-scale field prototype
demonstrations.
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Evaluation of Lignin Derived from
Agricultural Co-Products as an
Antioxidant in Asphalt

Objective: To evaluate the potential anti-oxidant activity of
lignin and evaluate the technical viability of the concept.
To achieve the project goal, the research will address
specific aspects of the technical evaluation of the concept.

Specifically, the proposed research will:

1. Determine the antioxidant activity of lignin in asphalt for
lignins that are currently available or are anticipated to
become available in the future

2. Evaluate the range of applicability of the concept to
determine if the activity is beneficial in a number of
asphalts.

Progress: Some preliminary blending and testing has been
completed. Initial results indicate that high levels of lignin
have an emulsifying effect on the binder. However, lower
levels of lignin do not show this emulsifying effect. The
research team is investigating whether moisture present in
the lignin is creating the emulsifying behavior.

Reports: Quarterly Report, September 2006

funds

Implementation: Successful completion of the proposed
research will provide the technical validation required to
continue with a more rigorous research and development
activity, which will include a series of performance-based
laboratory tests and a demonstration of the concept in a
field trial of new highway construction.
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Use of Ultra-High Performance
Concrete in Geotechnical and
Substructure Applications

Objective: A quarter of our nation's 590,000 bridges, including
their substructures, are currently classified as structurally
deficient or functionally obsolete, primarily due to material
deterioration. This is driving the engineering community
toward designing durable bridges and infrastructures that
can last for a minimum of 75-years with minimal
maintenance. To achieve longer life of bridges, new and
innovative materials needs to be used. Ultra-High
Performance Concrete (UHPC) provides a unique
combination of durability, strength, ductility and aesthetic
flexibility, which can not only improve longevity of the
bridges, but can produce cost-effective solutions in the long
run. lowa is one of the pioneering states in the use of
UHPC in bridge superstructure applications. The unique
engineering properties of UHPC show great potential for
producing durable foundation elements, which in turn will
lead to longer lasting substructures and soil stabilization
remedies in different condition. The research aims to
investigate and evaluate the use of UHPC for geotechnical
applications related to transportation structures.

o Secondary
funds and 10 % Street
funds

Progress: During this fiscal year the team has been working on:
1) literature review, 2) design the laboratory test set-up,
3) analytical procedure to evaluate the drivability of UHPC
piles. This research project is getting national attention. At
a recent Prestressed/Precast Concrete Institute (PCI)
conference Federal Highway Administration engineers
showed interest in the research project and suggested a few
ideas that may be incorporated in the current project in
increase the value of the project beyond the boundaries of
the State of lowa.

Reports: None
Implementation: The conclusions of this study will provide
recommendations on the use of UHPC in geotechnical

applications related to transportation facilities for [owa
engineers.
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Improved Method for Determining
Wind Loads on Highway Sign and
Traffic-Signal Structures

Objective: To obtain information on the airflow around highway
sign and traffic signal structures and then to estimate the
unsteady forces and moments acting on them using state-
of-the-art Computational Fluid Dynamics (CFD) tools
including Large Eddy Simulation (LES), to perform
structural analysis of the highway sign and traffic structures
subjected to these loads, and to study new design ideas for
the panels that will include a certain number of holes to
reduce the pressure forces acting on them under strong
wind conditions.

Additionally, there is a need to determine how best to
minimize wind loads on structure supporting signs and
lights. Several options are available for doing this:

* Develop improved shape and dimensions of signs and
their support structures

» Develop air-flow panels (panels with holes disposed on
a certain pattern) to reduce wind loadings (especially drag
form) and addition of flow-modifying fixtures.

o Secondary
funds and 10 % Street
funds

Progress: Contract Initiated
Reports: None

Implementation: The report will present the methodology (e.g.,
description of CFD and structural analysis codes,
parameters, boundary conditions, assumptions, etc.),
definition of test cases and presentation of simulation
results, comparison among the numerical methods, design
recommendations, relevance for other problems of interest
to DOT in a clear manner that is easy to understand for
practicing engineers. The essential benefit resulting from
the project would be a better understanding of the effects of
wind on highway sign and traffic signal structures
including a dynamic analysis of the aeroelastic effects and
the degree to which the presence of holes disposed in a
certain pattern over the main plate of these structures can
reduce the wind loads.
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Clear Zone — Synthesis of Practice and
Benefits of meeting the Ten-Foot Clear
Zone Goal on Urban Streets

Objective: To determine the state of the practice of clear zone
design guidance (standards) and the experiences other
jurisdictions have had with applied clear zone guidance; to
identify experience in other jurisdictions with clear zone
guidance with respect to application of traffic calming
designs and/or context sensitive solutions, and to observe
the benefits or drawbacks in lowa that have resulted from
providing ten feet of clear zone or from providing less than
the ten foot goal.

Progress: Contract Initiated
Reports: None

Implementation: The project will produce a concise report and
a technology transfer brief, and if invited, the investigators
will make presentations at the lowa ASCE transportation
engineering conference, the lowa APWA Chapter
conference, and the MOVITE chapter of ITE biannual
conference.

The principle benefit of this project will be a better
understanding of the benefits of meeting the ten foot clear
zone goal and the costs of providing something less than
ten feet. The result should also help the lowa DOT clarify
their policy on clear zone width so that there is less
uncertainty in the process of whether a project that does not
meet the ten feet goal will or not be approved.
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Laboratory and Field Testing and
Evaluation of Precast Bridge Elements

Objective: Perform testing and evaluation of precast components
for three separate bridge projects to assess overall design,
construction, and bridge structural performance. The
research team will design and install monitoring systems
and perform laboratory structural tests on bridge specimens
that represent structural details for use on the three projects.

Progress: Boone County: Two test specimens have been
constructed and tested. All of the specimens tested to date
have strength four to five times the design strength. The
third set of substructure test specimens has been cast. Also,
a test has been developed to check and analyze the leveling
process used in the field to level the deck panels.

Blackhawk County: The first abutment cap has been
service load tested and loaded to failure. The closure pour
for the first set of connection tests has been completed. The
second set of connections has been completed and is
waiting for the closure pour. The formwork for the third
set of connections has been assembled.

Madison County: The casting of the box girder sections
has started. The research team is currently installing
corrosion monitoring sensors in each of the production
girders. Two additional box girders will be cast for testing
in the ISU structures laboratory.

Reports: None

Implementation: Demonstrating the benefits of precast, post-
tensioned bridge components through this project may
provide an opportunity for the lowa DOT and Iowa County
Engineers to design and construct more cost-effective and
durable bridges. The benefits derived from developing
accelerated construction concepts may also be significant.
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Field Instrumentation and Testing of
High-Mast Lighting Towers in the State
of Iowa

Objective: The Iowa DOT owns 233 high-mast lighting towers
ranging from 100’ to 180’ tall. In 2003, a 140' tower
collapsed due to a fracture at the welded connection at the
base plate. Subsequently, cracks were found in twenty
other towers. In addition to the cracks at the base plate, a
crack was also found at the welded access opening detail on
one tower. The cracked towers were removed from
service.

The goal is to determine how the reinforcing jacket affects
the tower’s response to wind induced vibrations and to also
determine the magnitude of stresses in both the jacket and
the original tower, including the anchor rods.

Progress: The contract executed June 14, 2006 to instrument
and monitor a bolted, reinforcing jacket on a tower in the
[-35/US18 Interchange near Clear Lake.

The instrumentation was installed during the last week of
June. The stresses induced by wind will be monitored for
12 months.

The instrumentation is providing information as intended
from the original tower shell, the jacket and the anchor
rods.

Reports: None

Implementation: The research will likely provide a more cost
effective repair to cracked high-mast towers and a more
efficient retrofit for un-cracked towers with fatigue
susceptible details. The lowa DOT would be able to
expeditiously address the problems associated with these
towers at a large cost savings.
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funds

Secondary Road Research
Coordinator

Objective: To maintain research liaison with all county
engineers and solicit new, innovative and progressive ideas;
to actively promote secondary research for solutions to
problems and ideas that will improve quality and reduce
costs.

Progress: Ed Engle continues visiting with many county
engineers to discuss problems being encountered by the
secondary road departments and to discuss present research
projects during the year. At present, there are
approximately 40 active research projects that involve
counties, including secondary projects with consultants.
The coordinator assists these counties with special testing,
evaluation, and writing of construction and final reports
necessary to the research. He has also been keeping county
engineers updated on the changes in the IHRB operating
procedures.

Reports: None

Implementation: There are many problems that are unique to
the secondary road system in lowa. These problems are
usually common to several counties. Coordination between
counties is necessary for understanding the problem and
formulating solutions. Proper documentation and
dissemination of reports allows for timely technology
transfer between the counties.
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Development of In-Situ Detection
Methods for Material Related Distress
(MRD) in Concrete Pavements, Phase Il
Extension

Objective: The research is designed to evaluate and develop
methods to detect and quantify material-related distress in
PCC pavements by completing the following: 1) Identify
current techniques (preferably nondestructive) that can be
used to identify the condition of the aggregates and the
cement paste throughout the depth of the Portland cement
pavement at any given time in the life of the pavement.
2) Identify the gaps in the current NDT methods for
identification of MRD. 3) Evaluate the most promising
MRD methods identified in the Phase I effort.

Reports: Final Report, August 2005

Implementation: The results of the previous lowa research and
development efforts and the evaluation of the MRD methods
should be communicated to the general highway industry
through newsletters, electronic media and workshops for the
ICPA, ICEA, and APWA members.

The method developed for distress identification should be

demonstrated through workshops in various parts of the state
for consultants, state and local government persons to view.
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